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CERTIFICATE  OF  INCORPORATION 


lanj 


i[anctsa 


Jatcr^iJntp 


lang 


I  MCORPORATED      JuLY     22,   l86j. 


©evtificatc  of  in«:0vimvatiau. 


State  of  California, 
City  and  County  of  San  Francisco, 

The  undersigned,  desiring  to  form  a  Company  for  the 
purpose  hereinafter  specified,  do  hereby  certify  that  in 
pursuance  of  an  Act  of  the  Legishiture,  entitled  "  An 
Act  to  provide  for  the  formation  of  Corporations  for 
certain  purposes."  approved  April  14th,  A.D.  1853,  and 
acts  amendatory  thereof  and  supplementary  thereto,  we 
have  united  ourselves,  and  formed  a  Corporation  as 
follows,  to  wit : 

The  Corporate  name  of  this  Company  is  ''The  San 
Francisco  Water  Company." 

This  Company  is  formed  for  the  purpose  of  supplying 
the  City  and  County  of  San  Francisco,  and  the  inhabit- 
ants thereof,  with  pure,  fresh  water,  for  domestic, 
mechanical,  and  manufacturing  uses  and  purposes,  and 
of  supplying  any  of  the  cities  and  towns  near  the  route 
of  the  canals  and  aqueducts  to  be  constructed  by  the 
Company,  and  the  inhabitants  thereof  with  the  surplus 
of  such  pure,  fresh  water. 

The  Capitsd  Stock  of  this  Company  is  six  millions  of 
dollars,  divided  into  and  consisting  of  sixty  thousand 
shares  of  the  par  value  of  one  hundred  dollars  each. 

This  Company  is  incorporated  for,  and  the  time  of  its 
existence  is,  fifty  years,  from  and  including  the  date  of 
this  certificate. 


The  number  of  Trustees  who  shall  manage  the  con- 
cerns and  affairs  of  the  Company  for  the  first  three 
months  of  its  existence  are  three,  and  they  are  James 
T.  Boyd,  Milo  Hoadley,  and  John  H.  Turney,  all  of  whom 
are  citizens  of  the  United  States  and  residents  of  the 
State  of  California. 

The  principal  place  of  business  of  this  Company  is  to 
be  located  in  the  City  and  County  of  San  Francisco,  in 
the  State  of  California. 

In  witness  whereof,  we  have  hereunto  severally  set 
our  hands  and  seals,  at  the  City  of  San  Francisco,  this 
twenty-second  day  of  July,  in  the  year  of  our  Lord  one 
thousand  eight  hundred  and  sixty-seven. 

JAMES  THOS.  BOYD,  [l.s.] 

JOHN  H.  TURNEY,  [l.s.] 

WM.  H.  HANFORD,  [l.s.] 

MILO  HOADLEY,  [l.s.] 
Signed,  sealed,  and 

delivered  in  presence  of 


State  of  California,  \ 

City  and  County  of  San  Francisco,    f 


ss. 


On  this  twenty-second  day  of  July,  a.d.  one  thousand 
eight  hundred  and  sixty-seven,  before  me,  T.  A.  Lynch, 
a  Notary  Public  in  and  for  the  said  City  and  County, 
duly  commissioned  and  sworn,  personally  appeared  the 
within-named  James  T.  Boyd,  John  H.  Turney,  William 
H.  Hanford,  and  Milo  Hoadley,  whose  names  are  subs- 
cribed to  the  annexed  instrument  as  parties  thereto, 
personally  known  to  me  to  be  the  individuals  described 
in,  and  who  executed  the  said  annexed  instrument,  and 
they  severally  and  duly  acknowledged  to  me  that  they 


executed  the  same  freely  and  voluntarily,  and  for    the 
uses  and  purposes  therein  mentioned. 

In  witness  whereof,  I  have  hereunto  set  m}^  hand  and 
affixed  my  official  seal,  the  day  and  year  in  this  certifi- 
cate first  above  written. 

T.  A.  LYNCH, 

Notary  Public. 


ENGINEER'S    REPORT 


0/  thf  Pfelimiimrii  Surivii  of  th<- 


8an  Francisco  Water  Works^ 


r»ESC^DERO    CREEK 


CANADA    RAYMUNDO. 


REPORT. 


To  tlie  Co7'porators  of  the 

San  Francisco   Water    Works — 

Gentlemen  :  In  obedience  to  your  instructions  and 
after  organizing  a  party  with  tlie  necessary  assistants,  we 
proceeded,  August  1st,  1867,  to  the  Canada  Raymundo, 
running  a  line  of  levels  up  the  San  Mateo,  from  tide  water 
to  determine  the  elevation  of  the  valley,  and  also  for  a 
closing  point  for  our  work. 

August  2d  was  occupied  in  exploring  the  country  and 
reaching  the  scene  of  our  future  labors  on  the  Pescadero; 
and  on  Saturday,  August  3d,  we  located  the  dam  and 
commenced  the  line  of  the  aqueduct,  a  map  of  which  ac- 
companies this  report. 

Our  line  (from  the  dam)  passes  down  the  north  bank 
of  the  Pescadaro,  cutting  across  several  projecting 
points,  and  running  through  a  heavy  growth  of  redwood 
timber  and  thick  underbrush — making  it  impossible  to 
determine  where  we  should  go,  or,  what  was  the  charac- 
ter of  the  country  in  advance. 

At  Station  169  we  crossed  Tarwater  Creek,  (a  tribu- 
tary  of  the  Pescadero),  and  projected  our  line  over  the 
ridge  to  the  South  Fork  of  the  San  Gregorio  Creek,  at 
Station  295,  in  order  to  ascertain  its  elevation  ;  and,  find- 
ing it  at  this  place  too  high  for  our  purpose,  we  com- 
menced back  at  Station  255,  and  ran  a  line  down  the 
ridge   to  near   Jones'  house  ;  and  from  this  poinf,  again 
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crossed  the  ridge,  striking  the  South  Fork  about  three- 
quarters  of  a  mile  above  its  junction  with  the  main  San 
Gregorio  or  Woodliams  Creek, 

The  line  between  Tarwater  and  Jones  creeks  has  not 
been  surveyed,  as  it  was  deemed  unnecessary  for  the 
present — being  of  the  same  character  as  regards  soil, 
bed-rock,  and  timber,  as  that  portion  of  the  line  between 
the  dam  and  Tar  water  Creek  ;  and  the  same  proportions 
Avere  used  in  making  up  the  estimates. 

In  crossing  Jones  Ridge,  from  the  Pescadero  to  the 
San  Gregorio  valleys,  a  tunnel  will  be  required  one 
hundred  and  fifteen  chains  in  length.  The  hill  is  of  soft 
sandstone,  and  the  tunneling  can  be  done  nearly  as  cheap 
as  the  same  distance  could  be  constructed  in  any  other 
manner,  as  we  will  dispense  with  all  clearing,  fluming,  or 
pipe.  There  are  also  several  short  tunnels  required  on 
the  line  before  reaching  Jones  Creek,  to  which  Ave  deem 
it  unnecessary  to  call  your  special  attention,  as  they  are 
all  included  in  the  general  estimate.  From  the  loAver 
end  of  the  tunnel  through  Jones  Ridge,  our  line  folloAvs 
the  bed  of  the  South  Fork  of  the  San  Gregorio  to 
Station  385,  Avhere  Ave  propose  to  put  in  a  dam,  and  take 
up  the  Avaters  of  the  creek.  From  this  dam  we  continue 
down  the  north  bank  to  the  main  San  Gregorio  or  Wood- 
hams  Creek,  which  Ave  cross  at  Station  428,  with  an  ele- 
vation of  seventy-five  feet  above  its  bed. 

Thence,  folloAving  doAvn  the  north  slope  of  the  main 
creek,  Avith  several  short  tunnels  through  projecting 
points,  AA'e  cross  Rays  Creek,  at  Station  554,  Avith  sixty- 
four  feet  elevation. 

At  Station  507  we  first  leave  the  heavy  redwood  tim- 
ber, and  except  in  the  creek  bottoms  we  do  not  again  en- 
counter it. 

From  Rays  Creek  Ave  follow  the  grade  around  the  hill- 
side to  Bogus  Creek,  Avhich  Ave  cross  at  Station  588,  Avith 
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one  liuundred  and  twenty  feet  elevation  ;  and  following 
along  the  steep  hillside  with  several  tunnels  of  moderate 
length,  we  cross  Keefers  Creek,  at  Station  718,  Avith  an 
elevation  of  sevent}'  feet  ;  thence  by  another  tunnel  at 
Alamo  Creek,  and  up  along  its  east  slope,  crossing  it  at 
Station  746,  and  one  hundred  and  ninety  feet  above  it. 

Our  line  then  runs  to  the  Corte  Maderia,  by  a  tunnel 
through  the  ridge  dividing  the  same  from  Alamo,  and 
following  up  the  east  slope  of  the  Corte  Madeira,  crosses 
several  deep  ravines  (requiring  high  flumes),  to  Station 
894,  from  which  point  we  cross  the  creek  at  Station  904, 
with  an  elevation  of  one  hundred  and  twenty-six  feet, 
and  striking  Raynors  Ridge,  tunnel  through  it  to  Aliens 
Ravine.  A  line  was  also  run  for  one  and  a  half  miles  up 
the  bed  of  the  Corte  Madeira,  but  was  foumd  impracti- 
cable, and  abandoned. 

From  this  point  we  cross  the  Dry  or  South  Fork  of  the 
Tornitas,  by  two  tunnels  ;  but  this  portion  of  the  line 
can  be  modified  to  only  one — shortening  the  distance  and 
decreasing  the  cost. 

We  crossed  the  Dry  Fork  of  the  Tornitas  at  Station 
1064,  with  an  elevation  of  eighty  feet,  and  turning 
through  Downings  Ridge,  reach  the  Middle  Fork,  at 
Station  1156, crossing  it  two  hundred  and  five  feet  above 
its  bed  ;  thence  through  the  ridge  to  the  North  Fork, 
which  we  cross  at  Station  1203,  with  sixty  feet  elevation. 

Our  line  then  continues  through  Irish  Ridge  toLobitas 
Creek,  and  crossing  it  sixty-seven  feet  above  its  bed, 
continues  to  the  valley  of  the  Purissima,  which  we  cross 
near  the  house  of  Maj.  Bowman,  with  sixty-five  feet  ele- 
vation. Another  line  was  run  betweon  the  Lobitas  and 
Purissima,  but  was  afterwards  abandoned. 

From  the  Purissima  we  tunnel  into  the  Canada  Verda, 
crossing  the  South  Fork  at  Station  1534,  with  ninety  feet, 
and  the  North  Fork,  at  Station  1625,  with  one  hundred 
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feet  elevations,  and  by  another  tunnel  reach  the  Canada 
Leon,  at  Station  1724,  and  one  hundred  and  thirty-eight 
feet  above  its  bed. 

We  then  follow  g-rade  up  and  along  the  steep  side  of 
the  valley  to  Station  1779,  when  we  tunnel  through  the 
ridge  to  the  valley  of  the  Pilcarcitos  ;  up  and  along  the 
south  slope  of  which,  we  continue  our  line  until  we  reach 
the  main  divide  at  the  head  of  the  valley,  when,  by 
another  long  tunnel,  we  enter  the  Canada  Raymundo. 

Various  modifications  and  alterations  have  been  made 
(which  are  shown  in  the  map  in  red),  and  will  both 
shorten  and  cheapen  the  work  ;  and  we  are  of  the 
opinion  that  still  further  alterations  can  be  advanta- 
geously made.  This,  however,  must  be  left  for  future 
surveys  to  determine. 

A  considerable  amount  of  clearing  will  be  necessary 
above  the  dams  on  the  Pescadero  and  South  Fork  of  the 
the  San  Gregorio  ;  and  the  timber  cut  will  furnish  all 
that  will  be  required  in  the  construction  of  dums,  over 
falls,  or  any  other  purposes,  in  the  immediate  vicinity. 

The  brick  needed  for  the  construction  of  the  works 
can  all  be  made  near  the  line,  as  there  is  plenty  of  good 
brick-clay  and  wood  to  be  obtained  along  the  entire  dis- 
tance. 

Freights  can  be  transported  by  rail  to  the  several 
stations  along  the  San  Jose  Railroad,  and  can  be  delivered 
on  the  line  cheap  from  these  points,  as  wood  and  lumber 
teams  all  go  that  way  empty. 

The  dimensions  of  the  tunnels  ar^  estimated  at  thirty- 
four  feet  of  cross-sectional  area  ;  and  to  be  lined  where 
required,  to  be  cut  true  and  to  the  proper  grade. 

The  estimated  lengths  of  tunnels  required  will  be 
81,551  feet,  or  a  trifle  over  fifteen  and  a  quarter  miles,  a 
large  portion  of  which  will  be  through  soft  sandstone, 
and  can  be  cut  nearly  as  cheap  as  the  work  could  be  exe- 
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cuted  in  any  other  manner  ;  and,  until  we  reach  the 
valley  of  the  Pilcarcitos,  in  no  case  is  hard  rock  encoun- 
tered on  the  line.  Estimates  have  been  made  to  include 
the  lining  where  required,  and  for  face  walls  at  the  en- 
trance and  exit  of  each  tunnel. 

The  whole  cost  of  tunneling  is  estimated  at  $793,022, 
and  will,  when  finislied,  be  the  most  substantial  portion 
of  the  works. 

For  the  balance  of  the  distance,  two  estimates  have 
been  made — one  for  a  wood  flume,  and  one  for  an  iron 
pipe. 

1st.  For  a  Wood  Flume. — The  flume  to  be  four  feet 
square  in  the  clear,  having  an  area  of  sixteen  feet,  which, 
with  the  descent  (two  feet  to  the  mile),  will  carry  with 
safety  25,000,000  gallons  daily. 

The  flume  to  be  laid  upon  a  graded  bed,  or  set  upon 
trestle  work  of  sutticient  strength,  and  to  be  well  braced 
and  stayed  where  required. 

The  whole  work  will  cost  when  completed,  including 
dams,  tunnels,  flumes,  and  all  work  necessary  to  be  done 
in  order  to  bring  the  water  of  the  Pescadero  into  the 
Canada  Raymundo,  $1,209,397. 

2d.  For  an  Iron  Pipe. — The  pipe  to  be  circular,  five 
feet  in  diameter,  with  an  area  of  19.62  feet.  To  be  laid 
on  the  ground  and  covered,  with  the  necessary  man- 
holes, blow-cocks,  etc. ;  to  be  made  of  rolled  iron,  and 
rivited  together  ;  the  whole  to  be  of  sufficient  strength 
to  sustain  the  required  pressure  ;  and  the  ends  to  be 
bricked  in  the  tunnels  far  enough  to  preclude  the  possi- 
bility of  a  cave  or  any  accident  whatever. 

This  will  be  a  much  more  permanent  mode  of  con- 
struction than  a  wood  flume  ;  will  require  no  tending ; 
will  be  in  no  danger  from  fire  or  falling  timber  ;  and, 
being  buried,  will  not  damage  property  in  any  manner 
whatever.     There    will   be   no   waste   from   leakage  or 
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evaporation  ;    and   the    water   will   be   delivered    cool, 
sweet,  and  clean  at  the  terminus. 

The  whole  cost,  with  tunnels,  etc.,  as  included  before, 
will  be  $1,446,444,  or  $237,047  more  than  the  wood 
flume. 

With  only  this  difference  of  cost  in  a  work  of  as  much 
mag-nitude  as  that  about  to  be  undertaken  by  you,  we 
Avould  earnestly  recommend  the  use  of  iron  in  every  case? 
and  exclude  wood  and  all  other  perishable  materials 
whatever  in  its  construction. 

The  object  of  this  survey  was  not  for  the  purpose  of 
making-  an  accurate  location,  but  to  ascertain  the  practi- 
cability and  the  probable  cost  of  bringing  the  water 
from  the  Pescadero  into  this  city  ;  and  it  was  deemed 
unnecessary  to  extend  the  line  beyond  the  Canada  Ray- 
mundo,  as  from  this  point  surveys  had  been  made,  and 
the  feasibility  of  the  undertaking  had  been  determined. 

The  streams  discharging  into  the  ocean  between  Half 
Moon  Bay  and  Point  Ano  Nuevo,  are  the  only  source 
from  which  San  Francisco  can  be  supplied  at  any  reason- 
sonable  cost ;  and  we  have  no  hesitation  in  giving  it  as 
our  opinion,  that  the  whole  will  be  required  within  the 
next  fifty  years. 

The  amount  of  water  which  they  will  furnish  has  never 
been  accurately  ascertained,  and,  except  on  the  Pesca- 
dero, no  measurements  have  been  taken.  This  stream, 
however,  gives,  in  the  dryest  time,  about  5,000,000  gal- 
lons daily,  and  for  eight  months  in  the  year,  w^ill  fill  the 
aqueduct,  i.  e.,  25,000,000  gallons  ;  and  by  a  judicious 
system  of  reservoirs  along  the  line,  we  will  be  able  to 
furnish  for  use,  30,000,000  gallons  daily. 

The  water  can  be  brought  into  the  city  at  an  elevation 
of  two  hundred  and  fifty  feet  above  tide  ;  and  the  quan- 
tity used  below  one  hundred  and  fifty  feet,  will  furnish 
the  necessary  power  for  raising  all  that  will  be  required 
above  the  250  foot  level. 
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Hoping    that    the  map   and  estimates,   herewith   sub- 
mitted, will  meet  with  your  approval, 
I  remain, 

Your  obedient  Servant, 

MILO  HOADLEY, 

Engineer  in  Charge  of  the  Survey. 
San  Francisco, 

October  26,  18GT. 


REPORT 

OF 

PROF.  GEORGE  DAVIDSON, 

OF   THE 

IT.  S.  Coast  Survey, 

March,  31st,  1869. 


San  Francisco,  (Gala.),  March  31,  1869. 

To  William  Burling,  Esq., 

President  San  Francisco  Water  Co., 
San  Francisco  : 
Dear  Sir : 

In  accordance  Avitli  your  request,  I  have  made  a  gen- 
eral examination  of  the  country  between  the  Canada 
Raymundo  and  the  Pescadero,  for  the  purpose  of  deter- 
mining its  capability  of  furnishing  a  sufficient  supply  of 
good  water  for  the  city  of  San  Francisco,  and  the  feasi- 
bility of  bringing  that  supply  to  the  city. 

Proposed  Sources  of  Supply. 

The  geographical  position  of  San  Francisco  is  such, 
that  the  localities  capable  of  supplying  it  with  water  are 
naturally  limited,  and  readily  defined. 

Clear  Lake  and  Lake  Tahoe  have  been  suggested  as 
available,  but  apparentl}'  for  the  sole  reason  that  the 
supply  is  large  and  the  elevation  great.  The  former  is 
80  miles  in  a  straight  line  from  San  Francisco  ;  the  lat- 
ter 150  ;  and  both  would  have  to  cross  the  Bay  of  San 
Francisco.  While  it  is  a  maxim  ot  engineering,  that 
nothing  is  impracticable  with  skill,  time  and  money,  yet 
the  proposition  to  bring  the  water  from  these  distances, 
borders  on  the  chimerical. 

Could  a  suoply,  with  the  necessary  elevation,  be  pro- 
cured from  the  Peninsula  of  Tamalpais,  between  Bodega 
Bay  and  the  Golden  Gate,  it  would  have  to  be  carried 
under  the  Golden  Gate. 
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The  same  is  essentially  true  of   any  supply  from  the 
Contra  Costa  range  ;  it  would  have  to  cross  the  bay. 

The  Peninsula  of  San  Francisco  the  Natural  source 
of  Supply. 

Leaving  these  distant  and  doubtful  sources  of  supply 
Out  of  the  question,  the  one  nearest  the  city,  with  a  large 
area  of  catchment,  and  a  large  rain-fall,  is  upon  the 
Peninsula  of  San  Francisco,  between  the  Golden  Gate 
and  the  Bay  of  Monterey.  For  tiie  purposes  contem- 
plated in  this  report,  the  Peninsula  ma}'  be  considered 
as  stretching  from  Fort  Point  to  Monterey  Bay.  Tiie 
northern  part  is  very  narrow,  comparatively  low,  irregu- 
lar, and  broken  aud  drained  by  small  streams,  inadequate 
for  supplying  a  large  city.  Ten  miles  south  of  Fort 
Point,  the  surface  features  assume  well  marked  and  broad 
generalizations.  Eight  miles  south  of  Point  Lobos,  the 
main  ridge  of  the  San  Francisco  Peninsula,  commencing 
abruptly  on  the  sea  shore,  with  an  elevation  of  720  feet, 
stretches  75  miles  in  nearly  a  straight  line  to  the  Pajaro 
river,  emptying  into  Monterey  Bay.  This  ridge  is  the 
water-shed  of  the  waters  flowing  into  the  west  side  of 
San  Francisco  Bay,  and  into  the  sea.  The  general  direc- 
tion of  this  peninsular  backbone,  is  northwest  and  south- 
east (true),  and  from  its  northern  extremity,  it  gradually 
leaves  the  seashore.  Abreast  of  Point  San  Pedro,  it  is 
about  midway  between  the  bay  and  ocean,  and  Sj  miles 
from  either.  At  Black  Mountain,  30  miles  from  Laguana 
Alta,  it  is  9  miles  from  the  low,  flat,  bay  shores,  and  18 
miles  from  Point  Aho  Nuevo.  As  it  stretches  southward, 
it  rises  regularly,  and  obtains  an  elevation  of  2,809  feet, 
in  B2  miles,  at  Black  Mountain,  at  the  head  of  the  Pesca- 
dero  and  San  Lorenzo  ;  and  reaches  its  greatest  eleva- 
tion, 3,791  feet,  in  55  miles,  at  Mount  Bache,  at  the  head 
waters  of    the   Gates,  flowing  into    Guadalupe,  and  the 
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Cori-iilitos,  flowiii;^;  into  the  P;ijaro  :  thence  the  elevation 
decreases  to  tlie  great  valley,  stretching-  eastward  from 
Monterey  Bay.  This  ridge,  and  these  elevations,  should 
be  specially  borne  in  inind,  as  they  have  a  very  impor- 
tant bearing  upon  the  water  supply  of  this  Peninsula. 

On  the  San  Francisco  Bay,  or  east  side  of  this  ridge, 
the  hills  have  a  very  rapid  fall  to  the  low  country  bor- 
dering the  bay  ;  on  the  ocean  side,  long  spurs  between 
the  valleys  of  the  streams^  stretch  toward  the  ocean  in 
well-sustained  elevations,  forming  bold  headlands.  But 
the  descent  into  the  caifions,at  the  head  of  the  numerous 
branches  of  the  Pescadero  and  San  Gregorio,  is  sharp. 

On  the  bay  side,  the  streams  have  short  courses  and 
comparatively  small  area  of  catchment,  within  the  eleva- 
tion required  to  carry  the  water  by  gravitation  to  the 
city.  The  San  Mateo  and  San  Francisquito  are  the  only 
streams  of  any  importance  on  the  bay  side,  within  rea- 
sonable distance  of  the  city. 

On  the  ocean  side  of  the  ridge,  south  of  the  line  join- 
ing San  Mateo  and  Half  Moon  Bay,  are  the  Pillarcitos, 
Purissima,  Tunitas,  San  Gregorio  and  Pescadero  ;  and 
furtlier  south,  the  Butano,  Ano  Nuevo,  Jarro,  San  Loren- 
zo, etc.  As  we  advance  southward  from  the  Pillarcitos, 
the  streams  liave  a  greater  breadth  of  the  Peninsula  to 
traverse,  are  larger  and  more  generally  bordered  with  a 
heav}'  growth  of  timber.  On  the  San  Gregorio,  Pesca- 
dero and  San  Lorenzo,  redwood  and  yellow  pine,  of  enor- 
mous growth,  fill  the  valleys. 

This  growth  of  timber  has  an  important  influence  upon 
the  snpply  of  water,  hindering  rapid  drainage  in  great 
and  sudden  rains,  and  preventing  evaporation  in  the  dry 
season. 

The  latter  is,  perhaps,  counterbalanced  by  the  supply 
of  moisture  necessary  to  meet  the  demands  of  this  vege 
tation. 
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The  country  is  well  settled  ;  all  the  uiitimbered  land 
is  under  cultivation,  or  used  for  grazing.  Numerous 
saw-mills  are  found  upon  the  various  streams,  and  the 
timber  transported  across  the  ridge  to  the  bay  shores. 

Incidentally,  I  may  mention  that,  on  the  San  Gregorio, 
I  measured  a  redwood  tree,  26  1-3  feet  in  circumference, 
at  6  feet  above  the  ground,  and  reaching  a  lieightof  270 
feet  ;  while  hundreds  of  trees  were  passed,  averaging 
nearly  6  feet  in  diameter.  Yellow  pine  were  seen  over 
four  and  iive  feet  diameter,  and  estimated  at  200  feet 
in  height.  I  measured  a  fallen  one  ;  it  was  nearly  five 
feet  in  diameter,  and  180  feet  long. 

General  Examination  of  the  Coast  to  Pescadero. 

The  country  you  desired  me  to  pass  over,  was  from 
the  northern  part  of  this  peninsular  ridge  to  the  waters 
of  the  Pescadero  ;  and  in  the  execution  of  that  work,  1 
examined  the  San  Andreas  Valley  to  the  confluence  of 
that  stream  with  the  San  Mateo  and  the  Lake  Creek. 

Following  the  western  side  of  the  Peninsula,  I  crossed 
the  Purissima,  ascended  the  Tunitas,  and  passed  over 
the  line  of  the  preliminary  survey  to  the  ridge  ;  de- 
scended the  main  north  branch  of  the  San  Gregorio  to 
the  foot  of  Raynor's  ridge,  about  176  feet  above  the  sea  ; 
ascended  the  main  stream  to  its  northeast  head,  and  fol- 
lowed the  peninsular  ridge  to  the  head  waters  of  the 
Pescadero,  descending  the  Peters  branch  to  the  conflu- 
ence of  the  Peters  branch  with  the  Pescadero. 

In  regard  to  distances  and  levels,  I  was  guided  by  the 
U.  S.  Land  Surveys,  by  the  preliminary  surveys  for  this 
work  by  Mr.  Hoadle}^,  and  by  his  personal  explanation 
at  the  localities  visited. 

On  the  route,  I  found  his  marks  and  benches,  and  have 
no  reason  to  doubt  that  it  was  faithfully  done  over  a 
country  very  abrupt,  with  tliick  chapparal  on  the  slopes 
and  with  much  forest. 
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Necessity  for  a  Detailed  Survey. 

Before  tlie  location  of  tlie  Conduit  route,  and  of  the 
dams  can  he  established,  and  before  proper  estimates  can 
be  made  of  the  cost  of  tlu  undertaking,  a  detailed  and 
exhaustive  survey  will  be  necessary  of  the  whole  route. 
This  will  be  difficult,  because  part  of  the  country  around 
the  Pescadero  and  San  Grregorio  is  densely  over-grown 
with  chapparal  and  forest. 

For  such  a  survey,  the  preliminary  one  will  serve  as  a 
general  indication  of  the  route,  and  give  a  fair  propor- 
tion of  the  amount  of  tanmding,  etc.  The  contouring  for 
a  belt  one  mile  wide  should  be  put  in  ;  the  formation  of 
the  rock  examined.  The  measure  elevation  of  the  pro- 
posed dam  on  the  Pescadero  should  be  checked  by  a  line 
of  levelings  run  therefrom,  down  the  Pescadero  to  the 
sea. 

Climate,  Rain-fall,  etc. 

The  climate  of  the  California  Coast  is  so  peculiar  that 
the  general  ratios  of  rain-fall  and  drainage  established 
for  the  Atlantic  Coast  of  tlie  United  States,  and  the  great 
basin  of  the  Mississippi  cannot  be  taken  here. 

Our  rains  commence  in  October  and  end  in  May  ;  dur- 
ing the  summer  months  the  fall  of  rain  is  exceptional, 
but  the  evaporation  along  the  seaboard,  is  retarded  by 
the  very  heavy  fogs  which  prevail  in  the  "  dry  season  ;" 
their  effect  is  well  known  upon  the  grazing  ranches  of 
the  coast;  during  their  prevalence  vegetation  is  drenched 
as  with  a  fine  rain.  I  have  before  determined  by  obser- 
vation that  our  coast  fogs  attain  an  elevation  averaging 
about  1,500  feet,  and  sometimes  1,700  feet  above  the  sea. 
But  a  remarkable  fact  demonstrated  by  observation  is 
this  :  that  the  rain-clouds  which  come  from  sea  ward  and 
strike  the  western  flank  of  the  great  peninsular  ridge, 
yield  from  two  to  three  times  as  much  rain-fall  as  is 
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measured  on  the  eastern  or  bay  flank  of  the  ridge.  The 
farmers  and  lumbermen  roughly  estimate  it  at  three 
times  the  rain-fall  of  San  Francisco,  and  observation 
confirms  their  judgment. 

The  fall  of  rain  at  San  Francisco  in  the  winters  of 
1864  and  1865  was  respectively  24.7  and  22.9  inches  ; 
while  the  observations  at  the  Pillarcitos  Reservoir  gave 
rain-fall  of  53  and  58  inches,  or  an  average  of  2.3  times 
the  fall  in  San  Francisco.  Considering  the  greater  ele- 
vation of  the  ridge  at  the  Pescadero  ;  the  dense  and 
lai'ge  growth 'of  timber  there,  and  remembering  that 
Pillarcitos  has  a  high  ridge  to  the  westward  of  it,  we 
may  safely  assume  that  the  fall  of  rain  on  the  Tunitas, 
Purissima,  San  Gregorio,  and  Pescardero  is  2|  times  the 
amount  in  this  city.  The  average  annual  rain-fall  at  San 
Francisco,  obtained  from  twenty  years  observations  is 
24  inches.  Hence,  the  rain-fall  on  the  Pescardero  is  60 
inches  or  5  feet.  This  would  give  139,392,000  cubic  feet 
of  water  for  each  square  mile  of  catchment.  Part  of 
the  country  is  high,  with  cultivated  ridges  and  sharp 
valleys.  On  the  steep  slopes  the  rain-fall  would  drain 
rapidly ;  but  where  it  is  covered  with  chapparal  or 
timber,  the  drainage  would  be  slow.  In  very  heavy  and 
sudden  rains  much  of  the  rain-fall  will  be  lost,  but  in  the 
moderate  and  light  rains,  especially  such  as  fall  in  very 
dry  winters,  nearly  all  will  be  utilized.  Without  actual 
observations,  but  upon  a  careful  w^eighing  of  all  the 
causes  at  work,  we  may  safely  assume  that  for  the  driest 
seasons,  full}^  six-tenths  of  the  rain-fall  can  be  utilized. 

Area  of  Catchment,  Supply. 

The  area  of  catchment  of  the  different  streams  above 
the  points  where  their  supplies  are  gathered,  is  so  well 
defined  by  the  ridges  and  dividing  spurs,  that  for  our 
purpose  the  surveys  of  the  U.  S.  Land  Office  may  safely 
be  taken  as  correct. 
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Commencing  at  the  southward  the  first  stream  is  the 
Pescadero.  The  area  of  catcliment  of  this  stream  above 
the  proposed  site  of  the  dam  is  30  square  miles. 

Tarioarter  Creek.  This  is  avoided  as  the  water  is 
imprequated  with   petroleum. 

San  Gregorio — South  Fork,  5  miles;  North  Fork  and 
tributaries,  13  miles;  Bogus  Creek  and  Alamo,  G  miles; 
Main  Branch,  6  miles. 

Tunitas,  6  miles. 

Purissima  twelve  miles,  but  this  is  not  considered  good 
water.  If  collected  above  the  Sulphur  Springs  it  might 
prove  all  tliat  was  needed. 

Lohitas,  Canada  Leon,  Canada  Verda,  would  supply 
about  5  square  miles,  but  are  not  relied  upon.  Canada 
Raymundo  18  sqare  miles.  The  amount  of  rain-fall  for 
this  valley  is  taken  the  same  as  that  of  San  Francisco. 

While  it  is  interesting  to  know  the  average  supply 
that  the  ;diove  areas  of  catchment  will  afford,  as  ex- 
hibited in  the  following  table.  Yet  the  supply  for  this 
must  be  based  upon  the  mininum  rain-fall  of  any  one 
season.  In  this  table  we  assume  that  the  amount  of  rain- 
fall utilized  is  only  six-tenths  of  the  whole  fall.  This  is  less 
than  the  average  of  17  places  given  for  Great  Britain,  and 
less  than  some  of  the  localities  in  the  United  States. 

Water  Supply  from  the  Pescadero,  etc.,  with  aver- 
age Annual  Rain-fall. 


Bastn. 

Cubic   feet- 
yearly. 

Gallons  yearly, 

Hi  gallons  to  a 

cubic  foot. 

Gall's  daily. 

Pescadero       

30 
5 

13 
6 
6 

18 

78 

2,509,056,000 
418,176,000 

1,087,257.600 
501,811,200 
501,811,200 
602,172,240 

15,620,284,240 

18,190,656,000 
3,031,776,000 
7,882,617,600 
3,638,131,200 
3,638,131,200 
4,315,748,740 

40,747,060,740 

49,837,414 

San  Grejijorio  South. ..  . 

San  Gregorio  North  — 

"      Bogus  &  Alamo 

Tunitas    ... 

8,306,213 

21,596,237 

9,967,482 

9,967,482 

Canada  Rayniondo 

Totals 

ll,9r0,956 
111,635,784 
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The  "rainy  season  "of  50-51,  was  tlie  driest  on  record. 
There  was  measured  in  San  Francisco  a  fall  of  a  little 
less  than  one-third  of  the  average  fall  of  twenty-four 
inches.  Assume  the  fall  at  one-third,  or  8  inches,  and 
that  the  ratio  of  fall  west  of  the  ridge,  with  that  east 
of  it  was  the  same  as  that  already  stated;  let  the  amount 
utilized  be  also  the  same,  we  should  then  have  the  follow- 
ing exhibits. 

Water  Supply  from  the  Pescadero,  etc.,  during  the 
Least  Annual  Rain-fall  on  Record. 


Basix. 


Cubic   feet — 
yearly. 


Gallons  yearly,   j 
7,'4  gallons  to  a     Gall's  daily, 
cubic  foot. 


Pescadero 

San  Gregoria  South..  .  . 
San  Gregoria  North. . .  . 

Bogus  &  Alamo 

Tunitas 

Canada  Raymundo . . . 


Totals . 


83r,.352,000 
139,392,000 
362,419,200 
1(17.270,400 
1  ('7. 270.400 
175,633,920 


1,848,337.920 


(i,036,552,000 
1,010.592,000 
2,()27.539,200 
1.212,710,000 
1.212.710.400 
1.273..345,720 


16,612,471 
2,768.745 
7,198,737 
3,322,494 
3.322,494 
3,488.619 


13,400,449,920  36,713,560 


These  tables  establish  the  fact  that,  while  the  area  of 
catchment  furnishes  an  average  of  111,000,000  of  gallons 
daily,  in  seasons  of  average  annual  rain-fall,  yet  in  such 
a  dry  season  as  has  actually  occured  within  the  last  20 
years,  the  average  supply  has  been  as  low  as  thirty-six 
millions. 

Without  a  thorough  and  systematic  gauging  of  the 
streams  for  one  or  two  years,  under  different  conditions 
of  rain-fall,  it  is  difficult  to  decide  upon  the  daily  supply 
of  any  one  at  the  driest  time  of  the  driest  seasons.  Our 
estimate  of  the  amounts  utilized,  are  believed  to  be  be- 
low, rather  than  above,  the  actual  conditions. 

From  the  concurrent  testimony  of  farmers,  and  occu- 
pants of  land  upon  some  of  the  streams,  the  Corte  Ma- 
dera, at  Laytons,  furnishes,  in  September  of  dry  seasons, 
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one-half"  the  amount  running  at  tlie  time  of  my  visit, 
which  was  in  March,  after  35  days  oi'  dry,  clear  weatlier, 
following  a  measured  rain-fall  of  only  16  inches  to  that 
date  in  San  Francisco.  An  approximate  measuring  of 
the  Corte  ^ladera,  gave  over  six  millions  daily.  I  found 
evidences  that,  after  sudden,  heavy  rains,  the  stream  in- 
creases to  six  feet  in  depth,  and  about  twenty  feet  in 
width.  On  the  San  Gregorio,  an  approximate  gauging 
gave  over  ten  millions  daily  ;  and,  after  sudden,  heavy 
rains,  it  increases  to  a  stream  over  six  feet  deep,  and  40 
feet  wide. 

On  the  Pescadero,  at  the  site  of  the  proposed  dam,  the 
approximate  gauging  gave  from  fourteen  to  fifteen  mil- 
lions of  gallons  daily.  This  stream,  from  the  great 
amount  of  timber  upon  its  banks,  maintains  a  more  uni- 
form and  regular  supph'  ;  but  in  heavy,  sudden  rains,  it 
increases  largely  in  depth. 

If  we  suppose  that  the  San  Gregorio  and  Pescadero 
supply  only  one-half  the  above  amounts  in  September  of 
a  dry  season,  we  should  have  a  daily  supply  of  fifteen 
millions  of  gallons,  without  any  reservoir. 

With  the  certainty  of  such  a  supply,  it  could  be  brought 
directly  across  the  Canada  Raymundo,  and  thence  to  the 
city,  while  a  great  reservoir  was  being  built. 

Necessity  for  a  Storage  Reservoir. 

If  this,  exceptionally,  dry  season  of  1850-'51,  were 
followed  by  a  summer  with  few  fogs  and  strong  winds, 
the  evaporation  would  be  greater  than  the  average,  the 
demands  of  vegetation  would  be  greater,  and  the  com- 
puted minimum  supply  of  thirty-six  millions  would  be 
decreased.  For  the  present  population,  it  would  be 
largeh^  in  excess  of  the  demand,  and  no  reservoir  would 
be  needed  immediately.  But  for  a  rapidly  increasing 
population,  for    manufacturing    demands  increasing   in 
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greater  ratio  than  the  population,  and  to  guard  against 
accidents  upon  the  work,  a  large  reservoir  should  be  es- 
tablished. 

Storage  Reservoir. 

To  provide  against  all  contingencies  of  supply,  a  great 
storage  reservoir  is  necessary.  The  most  available  one 
appears  to  be  that  which  can  be  found  in  the  Cariada 
Reymundo,  22  miles  from  the  Pescadero,  and  21  miles 
from  Portsmouth  Square.  The  area  required  to  store 
300  days  supply  of  40.000.000  gallons  daily,  would  be 
1,542  acres,  with  a  depth  of  water  of  25  feet.  This  area, 
I  judge,  can  be  got  by  building  a  dam  across  tlie  outlet 
of  that  valley  at  or  near  the  confluence  of  the  San 
Mateo  and  Lake  creeks.  I  have  no  doubt  of  the  feasibil- 
ity of  building  such  a  dam.  but  its  exact  location,  struc- 
ture, form  and  height  must  be  determined  by  a  detailed 
survey.  At  the  bridge  below  the  Crystal  Springs,  the 
elevation  above  tide  is  160  feet,  and  a  dam  of  150  feet,  at 
or  near  this  point,  would  form  a  reservoir  of  large  ex- 
tent. This  reservoir  would  be  near  the  centre  of  the  18 
mile  area  of  catchment  of  the  Canada.  As  thriving 
farmers  cultivate  every  available  acre  of  this  Caiaada, 
the  question  of  damages,  and  of  clearing  arises,  but  I 
have  not  been  asked  any  opinion  thereon. 

Without  an  actual  survey  of  the  water  line  of  the 
Canada  at  the  level  proposed,  the  area  available  cannot 
be  stated,  but  I  judge  it  even  more  than  requisite.  This 
storage  reservoir  is  necessary  on  account  of  the  long 
dry  seasons  of  this  coast,  especially  after  unusually  dry 
winters  :  to  guard  against  accidents  :  to  supply  power 
etc. 

Line  from  the  Pescadero,  etc. 

There  will  be  no  engineering  difficulty  in  building  a 
dam   at   the    Pescadero.  but  it  must  be  constructed  to 
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withstand  not  only  the  effects  of  sudden  rises  in  the 
stream,  but  the  drifting  timber  that  necessarily  drives 
down  at  such  times.  With  a  dam  50  feet  high,  the  sur- 
face water  will  be  394  feet  above  the  tide,  and  the  dis- 
tance to  the  Canada  Reymundo  not  less  than  22  miles. 

From  the  contiguration  of  the  spurs  stretching  from 
the  Peninsula  ridge  to  the  ocean,  and  the  very  heavv 
timber  in  the  valleys  of  the  Pescadero  and  San  Gregorio, 
a  large  proportion  of  the  line  must  necessarily  be  tun- 
nelled. The  preliminary  survey  gives  no  less  than  96,000 
feet  in  twenty-seven  tunnels,  varying  from  726  feet,  to 
7,854  feet.  I  think  that  a  detailed  survey  would  develop 
much  less  tunneling,  and  in  most  cases  tend  to  shorten 
the  lines  of  tunneling.  But  the  above  lengths  indicate 
the  practibility  of  carrying  on  the  work  of  tunneling  at 
many  points  at  the  same  time.  Where  timber  is  heavy 
it  will  be  safer  and  probably  cheaper  to  tunnel  than  to 
follow  the  grade  around  a  timbered  hill-side. 

On  the  steep  hill-sides  that  are  only  covered  with  grass, 
there  will  be  much  tendency  to  wash  in  heavy  rains;  and 
some  difficulty  in  conveying  materials. 

The  material  of  the  spurs  and  ridges  seems  to  be  an 
easily  worked  sand-stone,  which  in  many  places  at  the  sur- 
face can  be  worked  with  the  pick.  Only  near  the  Pillar- 
citos  is  seen  an  exposed  cropping  of  granite. 

This  granite  is  seen  further  northward  along  part  of 
the  road  cutting  from  Crystal  Springs  to  Half  Moon 
Bay. 

For  such  an  expensive  work,  temporary  flumes  of  wood 
cannot  be  recommended;  and  it  would  jeopardize  the 
work  at  any  moment  to  pass  the  water  through  tunnels 
not  lined.  Moreover,  the  experiments  at  the  Washington 
Aqueduct  prove  that  the  rough  unlined  tunnel  delivers 
only  79  per  cent,  of  water,  that  a  lined  tunnel  of  even 
smaller  section. 
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The  line  should  be  a  brick  conduit  of  circular  section, 
the  bricks  moulded  to  the  section,  and  laid  with  as  thin 
a  layer  of  cement  as  practicable.  And  the  interior  face 
of  the  bricks  should  be  glazed.  When  the  aqueduct 
passes  along  the  face  of  hill-sides  it  should  be  built  so 
deep  that  the  top  can  be  covered  with  not  less  than  two 
or  three  feet  of  soil. 

If  an  examination  of  the  area  of  catchment  of  the 
San  Lorenzo  should  demonstrate  that  a  large  additional 
supply  can  be  practicably  added  to  that  from  Pescadero, 
San  Gregorio,  etc.,  the  dimensions  of  the  aqueduct 
should  be  built  with  a  view  to  that  additional  supply. 

Supposing  the  slope  of  the  aqueduct  from  the  top  of 
the  proposed  dam  of  50  feet  at  the  Pescadero,  (894  feet 
above  tide),  to  the  surface  of  the  storage  reservoir  at  the 
Canada  Raymundo,  (300  feet),  to  be  three  feet  per  mile, 
and  that  aqueducts  of  the  tollowing  dimensions  carry  a 
body  of  water  whose  surface  is  two  feet  above  the 
centre  of  the  aqueduct,  then  the  amount  carried  daily  by 
each  will  be  as  follows  : 
Aqueduct  of  7  feet  internal  diameter  55,000,000  gallons 

8  "  "  "  72,000,000       " 

9  "  "  "  91,500,000       " 
After   consideration   of  the    area  to   be  drained,  the 

amount  of  raiu-fall,  the  peculiarity  of  the  seasons,  the 
topography  of  the  country,  and  the  prospective  addition 
of  the  waters  of  the  San  Lorenzo,  I  think  the  aqueduct 
should  not  be  less  than  nine  feet  in  diameter. 

Estimates. 

I  refrain  from  making  any  estimates  for  damming,  tun- 
neling and  building,  without  a  detailed  survey.  The 
dams  required  first  would  be  on  the  Pescadero,  San 
Gregorio  and  Corte  Madera  ;  and  for  the  storage  reser- 
voir.    All  others  may  be  dammed  as  their  waters  are 
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needed.  Nor  have  I  made  any  estimates  of  damages,  as 
not  coming-  within  your  instructions.  They  must,  how- 
ever, be  very  small  until  the  storage  reservoir  is 
reached. 

The  Character  of  the  W^aters. 

I  have  placed,  for  analysis,  waters  of  the  Pescadero 
and  Corte  Madera,  and  the  results  will  be  communicated 
when  received.  So  far  as  taste  and  appearance  are  con- 
cerned, those  of  the  Pescadero  are  clear  and  pleasant ; 
of  Peters  branch,  discolored  by  redwood  sawdust  and 
slabs  from  a  sawmill  :  of  San  Gregoria,  clear  and  pleas- 
ant ;  of  Corte  Madera,  dark  and  unpalatable  ;  of  the 
Tunitas,  one  branch  was  discolored  by  a  recent  land  slide, 
and  the  other  by  redwood  sawdust.  The  Purissima  is, 
by  common  report,  clear,  but  when  kept  standing  for  a 
few  days,  becomes  stringy.  It  may  prove  good  above 
the  Sulphur  Springs,  situated  about  a  mile  above  the  pro- 
posed crossing.  The  redwood  refuse  from  the  mills  dis- 
colors the  water  and  drives  out  all  the  fish. 

The  soil  on  the  whole  range  is  rich — in  some  places 
quite  "  adobe" — and  exhibiting  slight  "  alkali"  deposits 
on  the  surface.  Towards  the  Pescadero,  the  soil  changes 
from  a  dark  to  a  lighter  color. 

Resume. 

The  area  of  catchments,  drained  by  the  proposed  line, 
and  by  the  storage  reservoir,  is  78  square  miles. 

The  area  of  catchments  ot  the  Butano,  Aho  Nuevo, 
San  Lorenzo,  etc.,  is  larger  than  that  of  the  Pescadero, 
but  we  have  no  levelings  upon  either  stream. 

The  computed  daily  drainage  for  an  average  rain-fall, 
is  one  hundred  and  eleven   millions  of  gallons  daily. 

The  computed  daily  drainage  for  a  rain-fall  of  the 
driest  season  recorded,  is  thirty-six  millions  of  gallons 
daily. 
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The  actual  gaugings  (approximate)  of  the  Pescadero, 
San  Gregorio,  and  of  its  branch,  the  Corte  Madera,  after 
a  thirty-five  days'  drought,  in  1869,  was  thirty  millions  of 
gallons  daily. 

The  storage  reservoir  should  hold  a  supply  for  300 
da3'-s' consumption,  at  forty  millions  of  gallons  daily,with 
a  surface  elevation  of  300  feet  above  tide. 

The  position  on  the  Pescadero  is  favorable  for  a  good 
dam.  If  built  50  feet  high,  the  surface  water  will  be 
394  feet  above  tide,  and  back  the  waters  up  Peters 
branch  about  half  a  mile,  and  further  up  the  Pescadero. 
The  fall  to  the  storage  reservoir  is  about  three  feet  to 
the  mile. 

Dams  are  necessary  at  the  San  Gregorio  and  Corte 
Madera.  I  did  not  visit  the  proposed  localities  where 
the  aqueduct  is  carried  across  ravines  or  deep  beds  of 
smaller  streams  ;  the  sup])orting  must  be  made  to  with- 
stand the  occasional  driving  of  heavy  trunks  of  trees  in 
heavy  rainstorms. 

The  distance  from  the  Pescadero  dam  to  the  Canada 
Raymundo  cannot  be  less  than  22  miles,  and  will  be  more 
if  much  tunneling  is  avoided.  About  18  miles  may  have 
to  be  tumieled.  This  tunneling  appears  to  be  generally 
through  easily-worked  sandstone,  as  shown  by  the  out- 
croppings  and  the  recent  cuttings  for  roads  on  steep  hill-  ■ 
sides.  On  the  roads,  all  the  material  was  worked  with 
the  pick.  Prof.  Whitney,  late  State  Geologist,  gives  an 
accurate  description  of  the  geology  of  this  section. 

The  tunnels  would  be  in  such  lengths,  that  not  less 
than  fifty  places  on  the  whole  line  can  be  worked  at  the 
same  time.  Hundreds  of  miles  of  much  heavier  tunnel- 
ing are  found  throughout  our  mining  region  :  and  an 
abundance  of  labor,  skilled  in  such  work,  can  be  readily 
commanded  at  about  $3  per  day.  The  country  will  easily 
support  large  bodies  of  workmen. 
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Material  for  making  brick  exists  near  all  parts  of  the 
line.     Wood,  for  burning,  is  plenty. 

Heavy  timber,  for  carrying  temporary  flumes  over 
streams  and  gullies,  is  plenty  and  readily  obtained. 

Materials  from  San  Francisco  can  bo  carried  from  the 
line  of  the  San  Jos6  Railroad,  by  wagons,  over  the  ridge, 
at  an  elevation  of  about  1,400  feet,  at  the  head  of  the 
Pescadero. 

Approximate  estimates  may  be  made  for  the  aqueduct 
for  22  miles  in  length,  and  for  dams,  etc.;  but  no  detailed 
estimate  can  be  made  without  an  exhaustive  survey. 
This  I  would  recommend,  and  also  a  systematic  gauging 
of  the  diiferent  streams  during  the  coming  dry  season, 
and  an  analysis  of  the  waters  once  a  month. 

In  making  the  measurements  for  area  of  catchment, 
etc.,  I  have  consulted  the  maps  of  the  U.  S.  Coast  Sur- 
vey, and  of  the  U.  S.  Land  Survey  ;  the  plan  of  the  sur- 
vey and  proposed  line  by  Mr.  Hoadley  ;  the  leveling  and 
the  transit  books  of  the  same  ;  and  the  manuscript  mili- 
tary from  the  Golden  Gate  to  Monterey,  b\'  the  late  Gen. 
McPherson. 

In  this  latter  map,  of  which  a  copy  is  in  the  Bureau  of 
Engineers,  U.  S.  A.,  at  Washington,  the  boldest  features 
of  the  topography  are  well  exhibited. 

A  copy  of  Prof.  Whitney's  geological  and  topographi- 
cal map  of  this  region,  is  annexed  to  this  report,  in  addi- 
tion to  the  maps  and  plans  of  Mr.  Hoadley. 

The  generalizations  of  this  report  necessarily  result 
from  the  want  of  the  usual  materials  of  detailed  surveys 
and  special  examinations.  But,  from  my  own  knowledge 
of  the  country  and  its  sea-board  cHmate,  I  believe  the 
proposed  sources  of  supply  on  the  Peninsula  of  San  Fran- 
cisco, are  the  most  unfailing  within  practicable  engineer- 
ing distance  ;  that  they  furnish  an  adequate  supply,  even 
in  the  driest  seasons,  for  a  population  of    over   one   mil- 
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lion  people  ;  that  the  supply  can  be  largely  increased 
from  more  southern  parts  of  the  Peninsula ;  and  that 
the  works  of  engineering  are  not  difficult. 

Very  respectfully  yours, 
(Signed),  GEO.  DAVIDSON. 
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TS^^TER    SUPPLIES 

For  the  City  of  Scin  Francisco. 


REPORT. 


To  the  Hon.  the  Board  of  Supervisors 

of  the  City  and  County  of  San  Francisco  : 

The  Special  Committee  on  Water  Supply  appointed 
April  10th  last,  to  whom  were  referred  the  propositions 
of  various  parties  to  furnish  this  City  a  supply  of  fresh 
water,  have  the  honor  to  submit  their  report. 

In  prosecuting  their  investigations,  your  Committee 
have  considered  particularly  the  two  important  objects 
as  equal,  viz  : 

First,  to  secure  an  abundant,  unfailing,  available  sup- 
ply of  pure  fresh  water —  ample  to  provide  for  the  wants 
of  our  rapidly  increasing  population — say  for  the  next 
fifty  years  ;  and,  Second,  to  be  able  to  utilize  and  intro- 
duce into  this  City  the  supply  required,  at  the  lowest 
possible  cost,  that  it  may  come  within  the  reach  of  all 
classes  to  enjoy  the  blessing  of  plenty  of  good,  pure 
water,  at  a  nominal  price. 

Clear  Lake. 

Your  Committee,  in  beginning  their  labors,  first  visited 
Clear  Lake,  in  the  month  of  June  last.  It  is  a  grand 
body  of  water  with  an  area  of  eighty  square  miles,  and  at 
that  time  afforded  a  vast  amount  of  supply  at  an  eleva- 
tion of  1,500  feet  above  the  tide  level.  This  large  flow, 
we  have  been  intormed,  varies  but  little  at  any  time 
except  in  the  rainy  season,  when  it  is  largely  increased. 
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According  to  the  reports  of  their  Engineer,  the  Com- 
pany consider  it  practicable  to  introduce  an  abundant 
supply  into  this  City  at  a  reasonable  cost. 

Cause  of  Delay  in  Reporting. 

In  order  to  view  the  waterflow  of  the  streams  of  this 
Peninsula  at  their  lowest  stage,  your  Committee  deferred 
their  examinations  to  the  latest  days  of  the  dry  season  ; 
which  will  excuse  their  delay  in  presenting  this  report. 

The  two  successive  years  of  severe  drought — with  a 
previous  year  of  less  than  average  rainfall — which  our 
State  has  passed  through,  had  reduced  the  waterflow  of 
all  springs  and  running  streams  to  an  uncommonly  low 
stage,  consequently  we  have  had  opportunity  for  making 
our  examinations  at  a  minimum  flow,  unprecedently 
favorable  for  basing  an  estimate  of  minimum  supply  of 
living  water. 

Lake  Schemes. 

The  various  projects  submitted  to  your  honorable  body 
for  introducing  water  into  this  city,  from  the  lakes  of  the 
Sierras,  possess  the  one  prominent  feature  of  an  unlim- 
ited source  of  supply,  and  it  is  also  urged  that  these 
lakes,  fed  by  the  drainage  of  the  snow-belt,  afford  water 
of  a  purer  quality  than  ordinary.  While  admitting  the 
first  proposition  (but  perhaps  not  the  second),  your  Com- 
mittee believe  that  the  great  distance  of  these  water 
sources  from  this  city,  would  so  increase  the  cost  of  a 
proper  and  permanent  system  of  works  of  required 
capacity  to  imtroduce  the  adequate  suppl}^  as  to  defeat 
the  grand  object  of  securing  such  supply  at  a  reasonable 
cost.  The  tax  upon  the  enormous  cost  of  an  extended 
line  of  works  necessary  to  carry  out  some  of  the  stupen- 
dous schemes  proposed,  would  be  excessive  and  burden- 
some upon  our  population. 
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Lake  Tahoe. 

The  Lake  Tahoe  project  in  particular  embraces  a 
scheme  of  tunnelling  at  the  outstart,  to  tap  the  proposed 
supply  of  water,  nearly  equal  in  mag-nitude  to  the 
famous  Mont  Cenis  Tunnel  under  the  Alps,  which  has 
cost  about  $15,000,000,  and  required  fourteen  years  of 
active  work,  backed  by  the  cheap  labor  and  mechanical 
resources  of  two  great  nations  to  complete.  Such  a 
scheme  as  this  for  our  water  supply  has  been  well 
referred  to  as  "  chimerical ;"  and  when  we  further 
consider  that  this  costly  mountain  labor — for  which  this 
city  has  been  modestly  requested  to  pay  $6,000,000  as  a 
starter,  with  the  prospect  of  having  the  privilege  of 
paying  unlimited  millions  more  in  future  to  keep  the 
ball  in  motion — is  to  bring  us  forth  a  veritable  mouse  of 
tvv^enty  millions  gallons  of  water  for  our  people  as  the 
projectors  may  see  fit  to  supply,  it  may  deserve  a  harsher 
epithet. 

Disadvantages  of  seeking  a  Water  Supply  from  very 
Distant  Sources. 

Another  important  question  for  consideration  is  the 
risk  of  frequent  interruptions  of  the  water  suppl}^  from 
sources  so  distant,  requiring  so  long  a  line  of  works, 
crossing  in  their  route  as  projected,  broad  plains,  large 
rivers,  and  our  still  larger  bay. 

In  this  connection  we  think  it  may  not  be  improper 
for  us  to  quote  from  the  report  of  the  Royal  Commis- 
sioners, on  the  water  supply  of  London,  page  126,  which 
says  : 

"  As  to  the  plans  for  obtaining  water  from  the  moun- 
tainous districts  of  England  and  Wales,  we  are  of  opinion 
that  Mr.  Bateman's  scheme  is,  in  an  engineering  point  of 
view,  feasible  and  practicable,  and  that  by  it  a  large 
supply  of  water  miglit  be  obtained  for  the  metropolis, 
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but  that  experience  warrants:  great  caution  in  judging 
of  the  sufficiency  of  a  gravitation  scheme  of  such  mag- 
nitude. 

"  That  the  quality  of  the  water  would  be  satisfactory  as 
regards  its  purity. 

"  That  the  outlay  for  tlie  scheme  would  be  very  large, 
amounting,  according  to  tlie  evidence  laid  before  us,  to 
about  =£11,000,000  ;  but  in  the  absence  of  detailed  sur- 
veys, and  in  a  project  involving  works  of  such  magnitude 
and  novelty,  and  subject  to  such  large  contingencies  and 
elements  of  uncertainty,  we  do  not  consider  that  it  is 
possible  to  arrive  at  any  trustworthy  estimate  of  the 
cost. 

"That  even  assuming  that  the  work  could  be  carried 
out  for  the  estimated  amount,  the  cost  to  the  metropolis 
of  obtaining  water  by  this  scheme  would  bo  much  greater 
than  is  incurred  by  the  present  plan,  and  would  continue 
to  be  so  up  to  any  quantity  likely  to  be  required  within 
a  reasonable  lapse  of  time. 

"That  grave  doubts  may  be  entertained  whether  it  is 
desirable  that  the  metropolis  should  be  dependent  on 
one  source  of  supply  so  far  removed,  and  which  might 
be  liable  to  accidental  interruption.'' 

"The  same  reasoning,  perhaps  slightly  modified,  will 
appl}^  to  obtaining  a  water  supply  from  the  lakes  on  the 
western  slope  of  the  Sierras,  or  the  head  waters  of  the 
American,  the  Mokelumne  and  other  rivers  heading  in 
the  Sierra  Nevada  mountains.  If  London  with  its  vast 
pojndation  of  nearly  four  millions  of  people  and  its  almost 
fabulous  loealth,  hesitates  to  go  one  and  hundred  eighty  miles 
for  a  water  supply,  how  can  San  Francisco  seriously  entertain 
a  similar  project  ? 

Water  Supply  of  the  Peninsula. 

Arguing  from  these  premises,  which  we  believe  will 
be  confirmed  by  the  opinions  of  the  best  practical  en- 
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giiieers,  your  Committee  have  felt  themselves  justified 
in  confining  their  invcstigahons  almost  exclusively  to 
tliis  peninsula  tor  the  future  water  sni)|)ly  of  this  city, 
and  from  information  obtained  from  respectable  and 
reliable  sources,  as  well  as  from  sncli  pei'sonal  examm- 
ations  as  they  have  been  able  to  make  upon  their  several 
trips  to  the  various  streams  as  far  south  as  the  Pesca- 
dero,  we  are  of  opinion  that  the  water  sources  of  the 
peninsula  within  a  reasonable  distance,  are  amply  suf- 
ficient to  furnish  an  abundant  supply  of  good,  pure, 
fresh  water  to  provide  for  the  wants  of  San  Francisco 
for  at  least  fifty  year*.  And  we  believe  that  thereafter, 
if  it  may  be  found  necessary,  an  extension  of  the  line  of 
then  existing  works  will  be  practicable  to  take  up  the 
waters  of  the  streams  south  of  the  Pescadero,  and  there- 
by increase  the  amount  of  supply  to  an  almost  unlimited 
extent. 

It  has  been  ascertained  by  levelings  made  upon  the 
streams,  that  the  supply  from  the  Pescadero  and  streams 
north  of  it  can  be  availed  of  at  a  height  sufficient  to 
place  in  storage  reservoirs  and  introduce  it  thence  into 
the  city  by  natural  flow  (gravity)  at  an  elevation  of  at 
least  two  hundred  and  fifty  feet. 

Storage  Reservoirs. 

The  peculiarity  of  our  climate — with  an  ordinary  dry 
season  of  at  least  six  months,  sometimes  more — and 
occasionally  two  or  more  successive  seasons  of  drought 
such  as  we  have  just  experienced,  makes  apparent  the 
vital  necessity  of  having  reservoirs  of  very  large  capa- 
city for  the  storage  of  the  surplus  water  of  our  wet 
seasons. 

This  peninsula  possesses  great  natural  advantages  for 
making  such  storage  reservoirs  as  will  be  ample  for  all 
the  purposes  required. 
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Distributing  Reservoirs. 

San  Francisco  has  within  its  corporate  limits  natural 
elevated  localities  admirably  suited  for  large  distributing 
reservoirs. 

Rain-fall. 

From  the  register  or  rain-gouge  kept  at  Pillarcitos,  we 
find  that  the  rain-fall  there  is  far  in  excess  of  (sometimes 
more  than  double)  the  amount  which  our  rain-gauges 
register  as  falling  in  this  city,  and  it  is  reasonable  to 
suppose  that  the  heavily  timbered  water-shed  of  the 
Pescadero  and  San  Gregorio,  being  of  a  greater  elevation, 
are  blessed  with  certainly  as  large,  if  not  a  greater  rain- 
fall than  the  Pillarcitos. 

We  submit,  herewith,  a  tabular  statement  of  the  rain- 
fall as  marked  by  gauge  in  this  city  from  1849  to  1871 
inclusive,  which  may  be  interesting  in  this  connection  : 
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Accurate   Survey  required  to  give  Accurate 
Estimates  of  the  Cost  of  Works, 

In  regard  to  the  coist  of  a  proper  system  of  works  ne- 
cessary to  supply  tliis  city  for  the  future  from  the  water 
sources  of  this  peninsuhi,  your  Committee  feel  themselves 
unable  to  give  an  accurate  estimate.  In  order  to  arrive 
at  any  intelligent  conclusion  on  these  points,  a  detailed 
examination  and  survey  of  the  route  made  by  competent 
engineers  for  this  especial  purpose,  will  be  necessary, 
who  can  then  estimate  in  full  and  give  all  require<l  infor- 
mation on  the  subject  with  certainty. 

In  arriving  at  our  conclusions,  we  did  not  feel  willing 
to  depend  entirely  upon  our  own  judgment  in  deciding 
on  this  important  question  of  such  great  public  interest, 
and  therefore,  without  authority  from  your  Honorable 
Body,  have  called  upon  General  B.  S.  Alexander,  U.  S.  A., 
of  the  Corps  of  Engineers  of  the  Pacific  Coast,  as  also  on 
Prof.  George  Davidson,  of  the  United  States  Coast  Sur- 
vey, who  accompanied  us  upon  our  sevo'al  trips  of  inves- 
tigation on  the  Peninsula,  and  we  submit  herewith  their 
communications  on  the  subject  in  reply  to  letters  ad- 
dressed to  them  by  us  (Nos.  -1,  2,  3,  4,)  to  form  a  part  of 
this  report. 

Data  of  Water  Supply  to  various  Cities. — 
Approximate. 

Your  Committee  have  endeavored  to  procure  all  the 
reliable  information  possible  in  regard  to  the  water  sup- 
ply of  the  largest  cities  in  the  United  States  and  England, 
and  we  give  herewith  a  tabular  statement  (approximate) 
of  some  of  the  most  important  points  of  interest,  especi- 
ally as  connected  with  capacity  of  daily  supply  and  aver- 
age number  of  gallons  delivered  daily,  per  capita  : 
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Name  of  City,    j    Source  of  Supply. 


New  York I  Croton  Biver 

Boston I  Lake  Cochituate . . 

Philadelphia.  ..  Sflmylkill  River. . 
Washington* . . . ,  Potomac  River. . . . 

Chicago La'ce  Michigan... . 

Londont :  River  Thames 

Glasglowl Loch  Katrine 

Edinburgh iBevilaw  Springs. . 

Dublin 

San  Francisco . .  Pillarcitos 


•ftS 

XI  » 

-f^fl 

«4i 

Class  of 

^n- 

Works. 

Sio 

M*; 

^j 

42!^ 

160 

Gravity. . . 

14>'4 

130 

Gravity. . . 

i 

150 

Pumping. 

18;!^ 

147 

Pumping,  i 

liJO 

Pumping. 
Pumping.  1 

26 

Gravity. . .  1 

U 

1 

Gallons 

delivered 

daily. 


85,000,000 
15,000,000 
40,000,000 
12,000,000 
15.000,000 

100,000,000 

25,000,000 


7,500,000 


Inhabit- 
ants. 


942,541 
250,526 
674.022 
109,204 
298,983 
3,100,000 
500.000 


149,482 


p_ 

85 
60 
60 
110 
50 
32 
50 
45 
40 
50 


*A  very  large  amount  consumed  by  government  buildings,  workshops  and  fountains. 
tPopulation  nearly  4,000,000  at  present. 
tin  1868. 

London,  when  she  had  a  popnhition  of  nearly  3,100,000, 
received  about  100,000,000  gallons  daily,  or,  for  each  in- 
habitant thirty-two  gallons;  Glasgow,  fifty  gallons;  Edin- 
burg,  forty-five  gallons;  Dublin,  forty  gallons;  Philadel- 
phia, sixty  gallons;  Boston,  sixty  gallons;  New  York, 
eighty-five  gallons  (supposed);  Washington,  one  hundred 
and  ten  gallons  (a  very  large  amount  being  consumed  by 
the  government  buildings,  workshops  and  fountains.) 

What  Amount  San  Francisco  will  Require. 

San  Francisco  now  receives  about  fifty  gallons  per  head, 
daily. 

On  the  most  liberal  scale,  allowing  that  during  our  dry 
season — say  six  months — one  hundred  gallons  per  diem 
per  head  are  used,  and  during  the  wet  season  fifty 
gallons,  an  average  will  be  seventy-five  gallons.  Allow 
as  average  seventy-five  gallons  for  each  inhabitant — 
which,  of  course,  would  include  all  water  required  for  our 
parks,  sprinkling  streets,  fiusing  sewers,  etc.  and  wastage 
— works  to  supply  on  this  scale  a  population  of  1,000,000 
inhabitants,  should  be  of  capacity  to  introduce  from 
60,000,000  to  100,000,000  gallons  of  water  daily. 

But  it  will  be  many  years  before  San  Francisco  will 
have   so  large  a  population,  or  require  so  large  a  water 
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supply,  and  in  building  water  works  now,  it  does  not  seem 
fair  to  tax  the  present  generation  with  an  outlay  to  com- 
pletely provide  for  the  next.  This  will,  however,  be 
regulated  by  the  further  extention  of  the  line  of  works 
to  streams  south  of  the  Pescadero,  as  a  large  increase  of 
population  may  demand  an  increased  supplv  of  water  in 
future. 

Wastage. 

The  wastage  of  water  in  large  cities  is  very  great. 

The  report  of  Edward  ff.  Tracy,  Esq.,  Chief  Engineer 
of  the  Croton  Board,  to  the  Commissioner  of  Public 
Works,  New  York,  dated  April  14th,  1871,  on  page  108. 
says  : 

"  We  are  now  delivering  85,000,000  gallons  of  water  into  the  city  every 
twenty-four  hours,  wliicli  is  about  eighty-five  gallons  to  each  inhabitant. 
This  is  a  much  larger  quantity  per  inhabitant  than  is  furnished  by  any 
other  large  city,  and  although  the  numerous  manufactories  which  add  to 
the  prosperity  of  the  city  absolutely  require  an  enormous  amount  of  water 
for  their  necessary  operations,  still  a  great  and  wanton  waste  is  going  on, 
which  has  been  increasing  at  a  greater  ratio  within  the  past  few  years 
than  during  any  previous  time  ;  and  if  this  waste  continues  to  increase  as 
it  has  done,  the  wastage  will  amount  to  more  water  than  that  necessarily 
used." 

Many  expedients  have  been  resorted  to  in  various 
places  which  have  largely  decreased  waste. 

In  the  city  of  London  great  success  has  attended  these 
efforts.  In  any  city  with  a  large  population — no  matter 
how  generously  the  supply  of  water  is  provided — great 
pains  should  be  taken  to  prevent  waste;  and  in  our  State, 
Avith  its  peculiarity  of  long  dry  seasons,  the  necessity  for 
preventing  wastage  is  more  apparent. 

This  opens  the  question  as  to  the  supply — whether  the 
inhabitants  shall  be  allowed  to  use  it  at  discretion,  or 
through  the  use  of  water-meters,  whicl)  latter  method  is 
being  adopted  with  economy  in  many  of  our  large  cities, 
and  is  already  in  use  here  by  large  consumers. 
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Tlie  report  of  the  Engineer  of  tlie  Philadelphia  Water 
Department,  for  1869,  on  page  15,  says  : 

"  It  is  verv  desirable  that  the  use  of  (water)  meters  shoultl  be  commenced 
in  this  city — now  the  only  one  of  any  pretensions  where  they  are  not  em- 
ployed. *  *  *  Wherever  meters  have  been  introduced  they 
have  given  satisfaction,  not  only  to  the  supplier,  but  to  the  consumer." 

Control  of  the  ^Vate^  Supply. 

That  the  City  should  own  and  have  absolute  control 
of  the  waterworks  is  a  fact  self-evident  and  requires  no 
favorable  argument  from  us.  The  success  and  admirable 
management  of  the  great  waterworks  of  New  York,  Bos- 
ton, Phihidelphia,  Chicago.  Washington,  and  other  large 
cities  of  our  owm  land,  afford  satisfactory  experience, 
ample  to  vindicate  its  necessity  and  exediency  in  our 
case. 

The  same  question  has  received  the  particular  consid- 
eration of  the  Royal  Commissioners  of  Water  Su[)ply  of 
London,  and  we  think,  after  the  thorougli  investigation 
devoted  to  the  subject  in  London,  where  the  supply  is 
governed  by  companies,  it  will  not  be  improper  for  us  to 
quote  from  their  report.  On  pp.  120,  122  and  127,  they 
say  : 

'•la  a  matter  of  such  vital  importance  to  the  health  of  a  large  popula- 
tion, we  consider  that  it  becomes  a  serious  question  in  what  hands  the  con- 
trol of  the  water  supply  should  be  placed.  The  duty  of  supplying  the  in- 
habitants of  a  city  with  water  has.  from  an  early  period,  been  regarded  as 
a  peculiarly  municipal  function,  and  the  supercession  of  the  municipality 
by  joint  stock  companies  is  a  comparatively  modern  innovation  *  * 
*  *  *  *  But  of  late  years  many  towns  in  England  have  come 
to  the  conclusion  that  the  new  practice  was  a  fundamental  error,  and  have 
resumed  the  ancient  principle  by  taking  the  control  of  the  water  supply 
again  into  their  own  hands. 

••  In  the  first  place,  such  a  measure  affords,  we  consider,  the  only  effec- 
tual means  of  carrying  out  in  the  metropolis,  the  system  of  constant  sup- 
ply. We  have  stated  under  the  last  head  that  we  conceive  the  difficulties 
of  introducing  this  system  would  be  too  great  to  be  effectually  overcome 
by  private  companies,  inasmuch  as  the  great  powers  necessary  for  the 
purpose  could  only  be  confided  to  some  public  body,  who  would  be  res- 
ponsible for  their  proper  application. 
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"  Secondly,  this  inL-asm-c  would  ottVr  tlie  best  mode  of  insuring  a  proper 
supply  of  water  to  tlie  poor,  which,  as  already  stated,  has  been  found  im- 
practicable under  the  present  system  *  *  *  *  rpj^j^  measure 
would  mucli  facilitate  the  provision  of  water  for  all  jiublic  and  municipal 
purposes,  and  in  particuhir  for  the  imj)ortant  object  of  extinguishing  tires. 

••  r.ut  independent  of  these  advantages,  we  believe  the  public  m  inage- 
ment  to  be  far  more  correct  on  generil  principle,  than  the  supply  by  Joint 
stock  organizations  *****  But  a  sufficiency  of  water 
supply  is  too  important  a  matter  to  all  classes  of  the  community,  to  be 
made  dependent  on  the  profits  of  an  association  *  *  We  are 
hence  led  to  the  conclusion,  that  future  legislation  should  restore  the 
ancient  practice. 

••  We  are  of  oijinion  that  it  is  of  vital  importance  that  an  abundant  supply 
of  water  should  be  provided  for  all  classes  of  the  population,  as  well  as  for 
general  public  purposes,  street  watering  and  cleansing,  public  fountains, 
and  e.Kt;nguishing  fires  That  the  future  control  of  the  water  supply  should 
he  entrusted  to  a  responsible  public  body,  with  powers  conferred  on  them 
for  the  purchase  and  e.Ktension  of  existing  works,  and  for  levying  the  rates 
referred  to." 

The  above  is  unmistakable  language,  and  coming  from 
so  higii  a  source,  where  the  investigations  have  been  so 
fully  carried  on,  atid  based  upon  the  voluminous  testi- 
mony of  the  most  expert  scientific  engineers,  and  the 
opinions  of  able  practical  men,  it  is  deserving  of  the 
greatest  consideration. 

Summary  of  Conclusions  and  Recommendations. 

In  conclusion,  your  Committee  are  of  opinion  :  Tliat  there 
is  an  abundmt  supply  of  good  froiih  water  on  this  penin- 
sula, available  at  sufficient  elevation  atid  within  a  reason- 
tible  distance  from  this  city,  to  tneet  all  the  wants  of  any 
population  San  Fraticisco  will  p/obubly  have  within  the 
next  fifty  years;  atid,  therefore,  it  is  utuiecessary  to  look 
for  a  supply  to  distant  sources,  ent  liling  a  large  outlay, 
with  serious  difficulties  to  overcome,  atid  liable  to  frequent 
accidental  interruptions. 

That  the  cost  of  works  to  introduce  the  water  supi)ly 
from  this  Peninsula  will  not  be  excessive,  but  in  the  ab- 
setice  of  any  special  survey  for  this  purpose,  only  an  tip- 
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proximate  estimate  of  such  cost  can  now  be  reached;  a 
detailed  survey  of  route  sliould  be  made,  including  the 
necessary  examination  of  sites  for  reservoirs;  the  fiow  of 
water  from  the  various  streams  gauged;  plans  and  speci- 
fications of  the  works  prepared,  and  cost  of  the  right  of 
way  and  lands  required  for  reservoirs  ascertained. 

That  as  an  increase  of  population  in  future  years  may 
demand,  the  line  of  works  can  then  be  extended  to  util- 
ize the  supply  from  more  distant  streams  on  the  Penin- 
sula, so  that  the  present  generation  will  not  be  taxed  to 
provide  water  supply  for  the  next. 

That  the  city  should  own  the  water-works,  and  have 
control  of  the  whole  water  supply. 

That  no  time  should  be  lost  by  the  city  in  taking  favor- 
able action  on  this  important  question  of  public  inter- 
est. 

That  we  recommend  the  city  make  application  to  the 
State  Legislature,  now  in  session,  to  secure  the  proper 
legislation,  giving  authority  (to  the  city)  to  provide  funds 
to  carry  out  these  measures,  which  we  believe  are  of  vital 
importance  to  the  health  and  comfort  of  the  people,  and 
necessary  to  the  actual  existence  of  the  city  itself. 

Respectfully  submitted, 

A.  B.  Forbes,       \ 

Stuart  Menzies,  v  Committee. 

A.  Badlam.  j 

(No.  1.) 

Rooms  of  the  Board  of  Supervisors,  ) 

San  Francisco,  November  22,  1871.  ) 

Gen.  B.  S.  Alexander,  U.  S.  A.  Corps  of  Engineers,  Pa- 
cific Coast. 

Dear  Sir: — As  you  have  accompanied  us  upon  two  oc- 
casions in  our  trips  of  examination  of  the  water  supply 
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of  the  Peninsula  of  San  Francisco  as  far  south  as  the 
Pescadero,  we  take  occasion  to  ask  your  opinion  in  writ- 
ing (in  so  far  as  you  may  have  formed  one  from  observa- 
tions) on  the  following  points  : 

First.— As  to  the  question  of  their  being  an  abundant, 
unfailing  and  available  supply  of  good  fresh  water  on 
this  Peninsula,  for  the  present  requirements  of  this  city. 

Second. — As  to  the  future  sufficiency  of  the  supply 
from  the  same  source,  taking  into  consideration  the  pro- 
bable increase  of  population  of  this  city  to  one  and  one 
half  millions  of  people. 

Third. — If  such  sufficient  supply  of  water  exists,  please 
give  your  views  as  to  the  most  desirable  and  economical 
mode  of  introducing  it  info  the  city,  having  in  view  at  the 
same  time  a  system  of  works  that  will  be  of  permanent 
character  in  all  respects  for  the  future. 

Fourth. — Although  aware  that  the  limited  examina- 
tions we  have  made  of  the  ground  and  line  are  insufficient 
to  form  any  accurate  detailed  estim'-ite  of  the  cost 
of  the  whole  work,  yet  your  long  experience  as  an 
engineer  will  enable  you  to  take  a  comprehensive  view 
of  the  matter  and  form  an  approximate  estimate,  and  we 
would  therefore  be  pleased  to  have  your  views  on  this 
subject  also. 

Fifth. — Wo  should  be  also  pleased  to  have  your  views 
and  suggestions  upon  any  other  points  connected  with 
the  whole  question  of  the  water  supply  of  this  city,  that 
you  ma}^  deem  important  and  pertinent. 

Yours,  very  respectfully, 

[Signed]  A.  B.  Fokbes, 

S.  Menzies, 
A.  Baldlam, 
Committee  appointed  by  the  Board  of  Supervisors. 
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(No.  2.) 

San  Francisco,  Cal.,  December  1,  1871. 
Messrs.  A.  B,  Forbes,  S.  Menzies,  A.  Badlam,  Committee 
of  Board  of  Supervisors. 

Gentlemen  :  I  have  duly  considered  your  letter  of  the 
22(1  ultimo,  in  which  you  ask  me  sundry  questions  in 
relation  to  the  water  supply  of  this  city,  and  I  now 
proceed  to  answer  them. 

I  take  them  up  in  the  order  in  which  they  were  pro- 
pounded. 

■'  First — As  to  the  question  of  there  being  an  abundant, 
unfailing  and  available  su])ply  of  good,  fresh  ivater  on  this 
Peninsula  for  the  present  requirements  of  this  citi/J' 

To  a  proper  answer  to  this  and  your  other  questions, 
it  is  necessary  to  state  what  the  available  water  supply 
of  this  Peninsula  is. 

I  do  not  propose  to  go  into  any  theoretical  discussion 
as  to  the  amount  of  rain-fall  aTid  evaporation  on  the 
different  portions  of  the  Peninsula,  or  of  the  precise 
proportion  of  the  rain-fall  which  may  be  made  available. 
These  subjects  have  been  discussed  before,  and  you  ai-e 
already  fully  informed  in  relation  to  them.  I  prefer  to 
treat  this  question  more  practically,  and  draw  my  results, 
whatever  they  may  be.  from  experience.  And  fortun- 
ately we  are  not  entirely  without  experience  on  the 
subject. 

The  water  that  the  city  has  obtained  from  the  Pillar- 
citos  reser\"oir  for  several  years  furnishes  us  with 
precisely  the  data  we  want. 

This  is  a  reservoir  of  the  capacity  of  1,050,000,000 
gallons,  obtained  from  a  water-shed  of  3,200  acres,  or  of 
five  square  miles. 

This  reservoir  supplied  the  city  during  the  year  1869 
with  1,346,000,000  gallons  ;  during  the  year  1870  with 
1,547,000,000  gallons  :  total,  2,893,000,000  gallons  ;  the 
the  average  for  the  two  years  is  1,446,000,000  gallons. 
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This  amount  of  water  spread  out  over  the  entire  area 
of  five  square  miles  would  cover  it  to  a  depth  of  about 
seventeen  inches.  That  is  to  say,  let  the  rain-f;ill  be 
whatever  it  may  have  been,  about  seventeen  inches  of  it 
over  the  entire  water-shed  supplying  the  reservoir  was 
made  available  and  actually  delivered  in  the  city. 

It  is  true  that  some  of  the  waters  from  the  Pillarcitos 
reservoir,  in  very  wet  seasons,  have  occasionally  run  to 
waste,  and  the  Spring  Valley  Water  Company  are  now 
making  the  necessary  works  to  store  these  and  other 
wrtersin  the  large  San  Andreas  reservoir,thereby  greatly 
increasing  the  available  supply  for  the  city. 

My  object,  however,  in  making  this  investigation,  was 
to  show  how  much  of  the  rain-fall  over  the  Pillarcitos 
water-shed  had  been  made  available  and  delivered  into 
this  city  ;  for  on  these  data  we  can  base  safe  conclusions 
as  to  what  amount  of  water  may  be  relied  upon  on  the 
streams  south  of  the  Pillarcitos,  emptying  into  the  Pa- 
cific Ocean. 

These  streams,  as  we  proceed  south,  are  the  Purisiraa, 
Tunitas,  San  Gregorio  and  branches,  and  the  Pescadero, 
with  perhaps  others  still  further  south. 

It  is  believed  from  the  configuration  of  the  country, 
though  no  rain-gauges  have  been  kept  there,  that  the 
down-fall  of  rain  on  the  watersheds  of  these  creeks  is  as 
great  as  at  Pillarcitos,  and  that  the  available  catchment 
would  also  be  as  great  if  proper  works  were  constructed 
to  store  and  carry  away  their  waters,  and  I  sliall  proceed 
on  this  supposition. 

Now,  as  you  know,  a  preliminary  survey  has  been  made 
by  the  San  Francisco  Water  Company,  starting  at  the 
head  waters  of  the  Pescadero,  for  a  line  of  conduit  pick- 
ing up  the  heads  or  available  waters  of  the  other  streams, 
with  the  view  of  bringing  all  their  waters  to  tliis  city  at 
some  future  dav. 
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We  are  eiuibled,  tlierefore,  from  the  maps,  to  estimate, 
approximately,  the  available  area  of  catchment  of  each 
of  these  streams  above  tlie  line  of  the  proposed  conduit. 
They  are  as  follows  :  Pescadero,  thirty  square  miles  ; 
San  Gregorio  and  branches,  twenty-four  square  miles  ; 
Tunitas,  six  square  miles  ;  in  all,  sixty  square  miles.  I 
have  omitted  the  Purisima,  because  it  is  said  that  its 
waters  are  impure. 

Here  we  see  that  we  have  an  available  watershed  on 
the  streams  flowing  into  the  Pacific  Ocean,  north  of  the 
Pescadero,  twelve  times  as  large  as  that  of  the  present 
Pillarcitos  reservoir. 

If,  therefore,  the  Pillarcitos  reservoir  can  furnish  the 
city  with  1,446,000,000  gallons  of  water  yearly,  these 
creeks  could  furnish  twelve  times  as  much,  or  17,352,- 
000,000  gallons  ;  add  Pallarcitos,  1,446,000,000  gallons  ; 
and  San  Andreas  reservoir,  say  equal  to  Pillarcitos, 
1,446,000,000  gallons,  and  we  have  20,244,000,000  gallons. 

But  this  is  not  all.  If  the  proposed  conduit  crosses 
the  dividing  ridge  and  enters  the  Canada  do  Reymundo, 
its  watershed  of  about  eighteen  square  miles  will  at  once 
become  available.  The  downfall  of  rain  is  much  less 
here,  and  the  available  catchment  would  also  be  less 
For  safety,  we  may  assume  it  to  be  one  third  of  what  it 
is  on  the  western  slope. 

This  would  then  add  1,735,000,000  gallons  more  ;  mak- 
ing in  all  21,979,000,000  gallons  yearly,  or  a  daily  supply 
of  60,216,438  gallons. 

Enough,  certainly,  for  the  present  wants  of  the  city, 
for  it  is  a  quantity  from  six  to  eight  times  the  supply 
now  furnished  from  all  sources,  including  that  obtained 
from  Lobos  Creek. 

"  Seco7id — As  to  the  future  sufficiency  of  the  supply  from 
tlie  same  source,  taking  into  consideration  the  probable  in- 
crease of  population  of  this  city  to  1,000,000  or  1,500,000 
people.^' 
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The  figures  given  in  answer  to  your  first  question, 
give  the  data  for  answering  youi-  second. 

60,000,000  gallons  daily  would  give  1,000,000  of  people 
a  daily  supply  of  sixty  gallons  each.  If  t!ie  population 
of  the  city  should  increase  to  1,500,000  persons,  they 
would  only  get  forty  gallons  of  water  each  daily,  from 
the  sources  I  have  enumerated. 

^A<^hat  the  future  Waterworks  should  be. 

"  Third — If  sucJi  sufficient  supplij  of  water  exists,  please 
give  your  vieivs  as  to  the  most  desirable  and  economical  mode 
of  mtroducing  it  into  the  City,  having  in  vieiv  at  the  same 
time  a  system  of  loorks  that  ivill  be  of  2X)'manent  character 
in  all  respects  for  the  future." 

It  is  impossible  to  answer,  in  detail  such  a  question  as 
this,  without  an  elaborate  and  careful  survey  made  for 
the  special  purpose  of  furnishing  the  necessary  intorma- 
tion  upon  which  to  form  opinions  and  base  plans. 

Omitting  specifications  for  the  present,  there  are 
nevertheless  certain  general  considerations  that  should 
always  be  kept  in  view,  however  the  details  of  the  plans 
may  be  varied. 

One  of  these  is  that  we  must  have  large  storage 
reservoirs  to  store  a  very  large  quantity  of  water,  if  pos- 
sible a  a  year's  supply,  to  guard  against  a  succession  of 
dry  seasons. 

2.  We  must  have  reservoirs  at  tlie  Tunitas,  at  the 
San  Gregorio  and  at  the  Pescadero,  in  order  to  be 
enabled  to  hold  the  waters  of  these  streams  in  check  in 
times  of  flood,  until  our  conduit  shall  have  time  to  carry 
their  waters  to  the  proper  storage  reservoirs.  You  will 
want  the  flood  waters  of  these  creeks  just  as  much  as 
the  Spring  Valley  Water  Company  wants  the  flood 
waters  of  the  Pillarcitos. 

3.  If  such  a  water  supply  is  undertaken,  the  works 
connected  with  it  should  be   made  permanent.     In  my 
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judgment  a  masonry  conduit  will  be   preferable   to   iron 
pipes. 

4.  I  think  the  Canada  de  Rayniundo  probably  affords 
the  best  location  for  the  large  storage  reservoirs,  although 
there  are  other  places  that  might  be  selected  for  this 
purpose.  In  fact  it  is  possible  that  detailed  surveys 
my  discover  even  better  locations  than  this  Canada. 

5.  Let  us  suppose  that  this  Canada  is  selected  for  the 
sites  of  the  storage  reservoirs  ;  then  I  am  of  the  opinion 
that  the  diameter  of  the  conduit  entering  it  should  not 
be  less  than  ten  feet.  This  size  should  continue  until 
it  takes  up  the  waters  of  the  Tunitas.  Between  the 
Tunitas  and  the  first  branch  of  the  San  Gregorio  it  might 
be  slightly  decreased,  and  go  on  decreasing  as  the 
several  streams  are  taken  in,  leaving  the  San  Gregorio 
Valley  with  a  diameter  of  perhaps  eight  feet,  and 
continued  this  size  until  the  waters  of  the  Pescadero  are 
taken  up. 

Although  the  Pescadero,  in  times  of  heav}'  rains,  will 
flow  much  more  than  sufficient  water  for  a  conduit  of 
this  size,  yet  with  an  inexpensive  reservoir  there,  we 
can  hold  back  the  waters  of  even  a  week's  flood  until 
such  a  conduit  could  discharge  them  into  the  storage 
reservoirs. 

Besides,  by  having  the  conduit  of  this  size  it  w^ould  be 
sufficiently  large  to  be  extended,  when  the  increased 
population  of  the  City  may  demand  it,  to  the  head 
waters  of  the  San  Lorenzo,  and  possibly  to  other  streams 
in  the  Santa  Cruz  Mountains. 

The  preliminary  survey  I  have  mentioned  fixes  the 
level  of  the  water  surface  in  the  reservoir  at  Percadero 
at  thee  hundred  and  ninety-four  feet  above  tide,  and  the 
distance  thence  to  the  Caiiiada  de  Raymundo  at  twenty- 
five  miles. 

With  a  slope  to  the  conduit,  therfifore,  of  two  feet  per 
mile  the  water  may  be  delivered  into  reservoirs  at  this 
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Canada  (and  provide  for  draining  all  the  small  reservoirs 
on  the  route),  at  a  height  of  fully  three  hundred  feet 
above  tide,  and  into  tiie  distributing  reservoirs  in  the 
City  limits  at  a  height  of  about  two  hundred  and  fifty 
feet  above  tide. 

The  Approximate  Cost. 

"'Fourth — Although  aware  that  the  limited  examinations 
we  have  made  of  the  ground  and  line  are  insufficient  to  form 
any  accurate  detailed  estimate  of  the  cost  of  the  ivhole  ivork, 
yet  your  lo)ij  experience  as  an  engineer  will  enable  you  to 
take  a  comprehensive  view  of  the  matter,  and  to  form  an 
approximate  estimate,  and  ive  would  therefore  be  pleased  to 
have  your  vieivs  on  this  subject  also." 

Here  again  we  are  met  with  the  want  of  exact  infor- 
mation to  form  a  correct  estimate  of  the  cost  of  such 
works. 

We  do  not  know  exactly  the  location  of  the  conduit, 
nor  its  length  ;  we  do  not  know  how  much  tunnelling,  or 
how  much  filling  ;  nor  do  we  know  the  number,  or  even 
the  location  of  our  storage  and   distributing    reservoirs. 

Without  details  it  is  always  well,  in  undertaking  to 
form  an  estimate,  to  be  governed  by  experience. 

We  have  much  experience  in  the  construction  of 
water-works  in  this  State  ;  consisting  of  flumes,  ditches, 
pipes  and  tunnels,  but  there  are  no  works  on  this  coast 
of  the  kind  here  contemplated.  If  we  go  east  for  infor- 
mation, the  prices  will  not  be  the  same  there. 

However,  we  find  that  New  York  City.  Boston  and 
Washington,  all  have  brick  conduits  bringing  water  into 
them. 

The  Croton  Aqueduct,  in  New  York,  is  forty-five  miles 
long;  cost,  when  first  built,  $12,000,000  ;  capacity,  30,. 
000,000  gfdlons  daily.  Therefore,  each  dollar  of  capital 
expended  will  bring  two  and  a  half  gallons  of  water  per 
day  for  centuries. 
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The  Cocliitiuite  Waterworks  of  Boston :  conduit, 
twenty  miles  long  ;  cost,  when  first  completed,  $5,000,- 
000  ;  ciipacity,  10,000,000  gallons  daily.  Each  dollar  of 
capital  expended  delivered,  therefore,  two  gallons  of 
water  daily. 

Potomac  Aqueduct,  Washington  :  conduit,  thirteen 
miles  long  ;  cost,  $4,000,000  ;  capacity,  96,000,000  gallons 
daily.  Each  dollar  of  capital  expended,  therefore,  deli- 
vered twenty-four  gallons  of  water  daily. 

We  see  by  this  that  the  larger  the  conduit  the  greater 
is  the  quantity  of  water  which  each  dollar  of  capital 
expended  will  deliver. 

Any  other  inference  drawn  from  these  statements  as 
applied  to  the  cost  of  the  new  waterworks  for  this  city 
might  be  open  to  criticism. 

Nevertheless,  from  my  intimate  acquaintance  with 
these  w^orks,  and  with  those  of  many  others  in  this 
country,  I  am  of  the  opinion — with  a  full  knowledge  of 
the  changed  circumstances  out  here,  the  increased  cost 
of  money  and  of  labor,  and  the  different  nature  of  the 
proposed  works — that  the  cost  of  bringing  the  waters 
of  the  Pescadero  and  the  intermediate  streams  into 
distributing  reservoirs  within  the  city  limits,  in  a 
conduit  of  the  most  substantial  construction,  can  be 
efiected  for  a  sum  not  exceeding  $15,000,000. 

When  I  first  looked  at  the  ground  over  which  the  pro- 
posed conduit  must  pass,  and  learned  the  probable  amount 
of  tunneling — some  96,000  feet — I  was  startled.  I  feared 
that  the  question  of  cost  would  prove  insurmountable. 
But  when  I  learned  that  this  was  divided  among  twenty- 
seven  diflerent  tunnels,  affording,  therefore,  no  less  than 
fifty-four  places  where  this  work  can  be  carried  on  at  the 
same  time,  the  difficulties  of  this  portion  of  the  work 
partially  disappeared;  and  when  I  came  to  examine  the 
character  of  the  rock   tlirouo'h    which   the  tunnels   will 
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[)ierce  the  spurs  of  the  hills — a  soft  sandstone  oasil}'  cut 
with  a  knife  or  worked  with  a  pick — they  were  entirel}' 
removed. 

I  believe  the  tunnels,  in  most  cases,  may  be  cut  to  the 
exact  shape  required  for  the  conduit,  without  the  use  of 
powder,  and  if  so,  a  lineage  of  a  singde  brick  will  be  all 
that  will  be  required  to  alford  complete  security  to  the 
water  way. 

The  tunnelling-  difficulty  being  dis])osed  of,  all  the  rest 
of  the  work  will  be  of  the  simplest  character.  Tliei-e 
will  be  no  costly  masonry  constructions  such  as  the  Bea- 
con Hill  reservoir  in  Boston,  the  Harlem  Bridge  in  New 
York,  or  the  Cabin  John's  Bridge  in  Washington,  the 
longest  masonry  arch  in  the  woi'ld. 

The  Necessity  for  Works  of  Ample   Size. 

'''Fifth —  We  would  also  he  'pleased  to  have  your  vieivs  and 
suggestions  vpon  any  other  points  connected  with  the  tvhole 
question  of  the  water  supply  of  this  city  that  you  may  deem 
importcmt  and  pertinent." 

I  do  not  know  that  [  can  suggest  anything  new  under 
this  head.  But,  in  justification  of  the  large  sized  con- 
duit which  I  have  proposed,  and  the  very  large  storage 
reservoirs — larger  than  any  others  with  which  I  am 
acquainted — I  will  remark  that  nearly  all  the  water- 
works that  have  been  constructed  for  supplying  Ameri- 
can cities  with  water,  have  been  designed  on  an  inade- 
quate scale. 

New  York,  Boston  and  Philadelphia  fear  a  drought  of 
even  a  few  months,  although  their  water  works  are  com- 
paratively new. 

The  growth  of  oui-  cities  has  outstripped  all  experience 
derived  from  Euro])e,  upon  which  hydraulic  engineers 
had  based  their  calculations. 

The  quantity  of  water  used  by  each  person  has  also 
gone  far  beyond  all  former  calculations.     People  in  our 
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American  cities  look  upon  water  as  a  necessity,  not 
merely  a  luxury,  and  the  consequence  is  tliey  use  it 
lavishh'. 

Hence  it  is  that  the  works  desi52:ned  by  engineers,  and 
opposed  in  their  inception  as  being  extravagant,  have 
almost  invariably  failed,  within  a  few  years  after  their 
completion,  to  supply  the  wants  of  the  cities  for  wliich 
they  were  built. 

Let  San  Francisco  learn  a  lesson  from  this  experience. 
If  she  goes  after  water  on  this  Peninsula,  let  her  con- 
struct a  conduit  and  build  reservoirs  that  will  enable  her 
to  bring  enough  of  it  to  her  doors. 

If  it  be  determined  by  the  city  authorities  to  obtain 
an  additional  supply  of  water  from  this  Peninsula,  the 
proper  course  to  be  pursued  appears  to  me  to  be  : 

1.  To  procure  the  proper  legislative  enactments  on  the 
subject. 

2.  To  have  the  necessary  surveys  made,  contouring  the 
ground  for  some  distance  to  the  right  and  left  of  the  pro- 
posed route  of  the  conduit,  and  contouring  the  ground 
witliin  and  around  all  reservoirs. 

3.  To  guage  all  the  streams,  and  ascertain  the  amount 
of  water  which  they  would  deliver,  at  the  point  where 
they  would  discharge  into  the  conduit,  for  each  day  of 
one  entire  year. 

4.  Then  to  have  the  plans  and  specifications  of  the  en- 
tire works  prepared  and  approved  by  the  proper  author- 
ities. 

5.  In  the  meantime,  the  right  of  way,  and  all  lands  ne- 
cessary to  be  held  by  the  city  in  connection  with  the 
works  should  be  obtained,  either  by  purchase  or  condem- 
nation. 

6.  The  work  proper  might  be  commenced  as  soon  as 
the  financial  condition  of  the  city  would  justify  it. 
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I  think  the  first  work  to  be  done  should  be  to  construct 
the  conduit  from  the  Pescadero  to  the  great  storage  re- 
servoirs, and  the  reservoirs  themselves. 

If  the  water  was  once  there  in  store,  the  city  could 
draw  upon  it  as  fast  as  she  wanted  it,  without  incurring 
any  great  expense  to  complete  all  the  works  in  the  first 
instance,  leading  from  the  reservoirs  to  tlie  city. 

Thus:  the  water  could  be  brought  from  the  storage  res- 
ervoirs to  the  city  in  iron  pipes.  Perhaps  it  will,  on  the 
whole,  be  better  to  bring  it  in  pipes.  Now,  it  would  re- 
quire as  many  as  four  pipe^  of  four  feet  diameter  to  bring 
into  the  city  all  the  water  that  might  be  wanted  at  any 
one  time  in  the  distant  future,  when  the  population  has 
increased  to  a  million.  But  one  of  these  pipes  would  be 
all  that  would  be  required  for  some  years.  The  cost  of 
the  other  three  would  therefore  be  saved  for  the  time 
being. 

I  beg  leave  to  remark,  in  conclusion,  that  the  cities  of 
California  want  more  water,  on  account  of  the  long  dry 
seasons,  than  cities  of  equal  size  on  the  Atlantic  Coast  or 
the  Mississippi  basin. 

San  Francisco  in  particular  ought  to  have  an  abundant 
supply,  in  order  to  keep  down  the  sands  with  which  the 
streets  below  and  the  air  above  are  infested  in  the  Sum- 
mer season. 

She  wants  enough  to  flush  the  street  gutters  and  sew- 
ers, and  remove  all  offensive  offal  from  the  limits  of  the 
city,  washing  into  the  bay  these  offensive  and  fruitful 
sources  of  disease  and  death ;  and  then  when  her  streets 
are  cleansed,  she  wants  enough  water  to  sprinkle  them 
daily,  and  hourl}'  when  necessary. 

Besides,  she  wants  water  for  the  irrigation  of  Public 
Parks  and  private  grounds. 

The  comforts  of  a  city  residence  depend,  to  a  great  ex- 
tent, on  the  cleanliness  of  the  streets  and  the  beauty  of 
public  parks  and  private  lawns. 
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Tlie  growth  of  a  city  and  the  value  of  its  property,  also 
depend  on  these  things  to  an  extent  that  can  scarcely  be 
over  estimated. 

New  York  city  felt  its  influence  the  dny  the  Croton 
Waterworks  were  completed. 

Let  San  Francisco  obtain  for  herself  an  abundant  sup- 
ply of  good,  wholesome,  fresh  water — one  hundred  gallons 
for  each  inhabitant  daily — and  the  diminished  rates  of 
insurance,  the  increased  comfort  of  living,  the  new  de- 
mand for  houses  and  lots,  and  the  increased  value  of  pro- 
pert}'  will  be  such,  that  none  of  her  citizens  will  be 
found  willing  to  forego  its  advantages  for  the  relief  it 
might  afford  from  taxation. 

Very  respectfully,  your  ob't  serv't, 

B.  S.  ALEXANDER, 
Lieut.-Col.  of  Engineers,  Brev't  Brig. -Gen.,  U.  S.  A. 

(No.  :i) 

Rooms  of  the  Board  of  Supervisors,  [ 
San  Francisco,  Nov.  22,  1871.      j" 

Professor  George  Davidson,  Superintendent  U.S.  Coast 
Survey,  Present: 
Dear  Sir : — The  undersigned  Committee  of  the  Board 
of  Supervisors,  appointed  to  examine  and  report  on  the 
subject  of  water  supply  for  the  city,  are  informed  that 
you  made  an  examination  of  the  sources  of  water  supply 
on  this  Peninsula  in  1869.  As  the  question  of  future 
water  supply  of  San  Francisco  is  one  of  great  import,  we 
desii-e  to  procure  all  the  reliable  information  we  can  on 
the  subject,  and  therefore  respectfully  ask  3'ou  to  give  us 
the  result  of  your  examination  above  referred  to,  and  as 
you  have  accompanied  us  on  two  occasions  in  our  recent 
examinations  of  the  water  sources  of  the  Pescadero,  San 
Gregorio,  and  other  streams  on  the  Peninsula,  will  you 
also  please  state  whether  your  conclusions  arrived  at  in 
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1869,  have  been  in  any  way  changed  or  modified  by  tlie 
exarainatious  of  1871. 

We  will  also  be  pleased  to  have  your  views  and  sug- 
gestions upon  any  other  points  connected  with  the  whole 
question  of  the  water  supply  of  this  city,  which  you  may 
deem  important  and  pertinent. 

Yours,  very  respectfully, 

[Signed.]  A.  B.  Forbes, -j 

S.  Menzies,      V  Committee. 
A,  Badlam.     ) 

(No.  4.) 

San  Francisco,  Cal.,  December  4th,  1871. 
Messrs.  Forbes,  Menztes  and  Badlam,  Committee. 

Gentlemen: — I  have  your  letter  of  the  22d  ultimo,  in 
relation  to  the  water  supply  of  San  Francisco,  asking  the 
conclusions  I  have  arrived  at  in  my  recent  examinations 
on  the  San  Andreas.  Pillarcitos,  Fescadero,  San  Gregorio, 
Canada  de  Raymundo,  etc.;  and  whether  the  opinions  I 
expressed  after  my  examination  of  the  Peninsula  of  San 
Francisco  in  the  Spring  of  1869  have  been  changed. 
(Report  to  the  San  Francisco  Water  Company,  April  1869) 
In  repl}'  thereto  I  state  that  the  recent  examination  has 
not  changed  my  views,  but  has  confirmed  them. 

I  believe  there  is  an  adequate  supply  of  good  water  on 
this  peninsula  for  a  city  of  one  million  inhabitants  ;  that 
it  is  within  reasonable  distance;  that  there  are  no  grave 
engineering  difficulties  to  its  introduction;  that  the  cost 
will  not  be  excessive;  that  a  great  storage  reservoir  will 
be  necessary,  and  that  such  reservoir  can  be  had  with 
the  necessai-y  elevation  to  deliver  water  in  the  city  at 
about  two  hundred  and  fifty  feet  above  the  level  of  the 
Bay. 

No  close  estimate  can  be  made  of  the  cost  of  the 
aqueduct  to  the  great  reservoir  ;   nor  of  the  cost  of  mak- 
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iiig  that  reservoir  available,  until  miinite  and  detailed 
surve3's  are  made. 

An  important  point  for  consideration  in  an  extended 
and  extensive  supply  on  tiiis  peninsula  is  the  fact  that 
it  may  be  used  in  conjunction  with  the  existing  supply 
and  works. 

An  argument  that  should  not  be  overlooked  in  this 
question  of  supply  may  be  based  upon  this  proposition  : 
If  the  present  supply  of  water  to  the  City  from  an  area 
of  catchment  of  about  seven  square  miles  is  adequate 
for  a  population  of  200,000  people,  the  supply  from  an 
area  of  catchment  of  seventy-eight  square  miles  (sixty 
square  miles  of  which  has  a  greater  rain-fall  than  over 
the  present  area  of  catchment)  will  be  adequate  for  a 
population  of  about  2,000,000. 

Yours,  respectfully, 

GEORGE  DAVIDSON. 


REPORT 


SAN  FRANCISCO  WATER  COMPANY, 


IN   RELATION   TO   THE 


WATER   SUPPLY   OF  SAN   FRANCISCO, 
By  Milo  Hoadley. 

ENGINEER   OF   THE   SAN    FRANCISCO   WATER   COMPANY. 


To  THE  President  and    Directors   of  the  San  Fran- 
cisco Water  Company  : 

Having  secured  title  to  some  of  the  most  important 
lands  embraced  in  onr  enterprise,  it  was  thought  expe- 
dient to  make  a  more  detailed  and  extended  survey  of 
the  lands  and  waters  at  our  proposed  source  of  suppl3'. 
With  this  object  in  view,  a  party  was  organized  on  the 
2lst  November  last,  with  Col,  Wm.  S.  Watson  on  the 
transit,  and  necessary  chainmen,  rodmen  and  axemen. 

Our  field  work  was  commenced  on  the  23d  November, 
the  first  work  was  to  establish  the  section  lines,  and  frac- 
tional parts  of  sections,  to  show  the  locations  and  con- 
nections of  our  proposed  works. 

Having  extended  this  as  far  as  was  thought  necessary, 
we  next  ran  contour  lines  through  and  around  the  val- 
ley, and  up  the  main  Pescadero,  Peters  fork,  and  other 
branches  at  an  elevation  of  410  feet  above  mean  high 
tide,  which  point  of  elevation  had  been  previously  deter- 
mined. Our  survey  extended  nearly  two  miles  along  the 
main  Pescadero,  and  on  both  sides,  until  reaching  the 
bed  of  the  creek  on  that  level,  and  one-and-a-half  miles 
up  Peters  fork  to  an  elevotion  of  500  feet  above  the  same 
base.  This  survey  was  continued  a  short  distance  fur- 
ther in  this  direction,  to  show  the  location  of  Paige's 
mill  and  village.  The  accompanying  map  will  show  the 
area  of  flowage  to  the  elevation  of  the  before-mentioned 
410  feet. 

While  the  above  work  was  progressing.  Captain  A.W. 
Chase,  of  the  United  States  Coast  Survey,  with  the  ne- 
cessary assistants,  made  a  topographical  survey  of  2,000 
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feet,  by  2,500  feet  covering-  the  proposed  locations  and 
selections  of  the  required  dam.  His  map  of  the  same 
shows  the  lines  of  every  ten  feet  of  elevation  from  which 
the  cheapest  and  most  suitable  location  for  the  said  dam 
can  be  determined,  as  well  as  the  approximate  amount  of 
earth,  and  other  work  and  the  cost  of  the  same.  It  will 
be  recollected  that  my  report  of  cost,  etc.,  of  the  pro- 
posed work  made  in  November  1867,  (from  surveys  just 
then  completed),  the  estimates  were  based  on  the  propo- 
sition to  furnish  but  30,000,000  gallons  daily. 

In  view  of  the  great  and  growing  demands  of  this 
city,  and  the  capacity  of  our  sources  of  supply  to  meet 
the  same,  the  present  estimates  are  based  on  a  daily  av- 
erage supply  of  75,000,000  gallons,  with  reserve  sources 
whenever  more  shall  be  needed  in  the  future. 

During  the  past  summer,  several  gaugings  of  the  water 
in  Pescadero  were  made,  the  lowest  point  reached  being 
in  September,  showing  a  daily  flowage  of  4,752,000  gal- 
lons. 

This  volume  was  more  than  doubled  at  the  time  the 
survey  was  commenced,  after  a  few  light  rains,  aggre- 
gating 3^  inches  of  rain-fall.  From  the  17th  to  the  31st 
December,  the  rain-fall  at  Camp  No.  1,  was  36.8  inches, 
and  during  the  greater  portion  of  this  time  the  Pescadero 
had  a  volume  of  over  300,000,000  gallons  daily.  The 
entire  fall  for  the  season  to  the  10th  instant,  was  44.8 
inches. 

The  average  daily  discharge  of  the  Pescadero  may  be 
safely  estimated  at  50,000,000  gallons.  It  will  be  remem- 
bered that  this  stream  is  less  than  half  of  the  average 
source  of  supply  claimed  by  our  Company. 

Our  surveys  have  shown  a  better  place  for  the  pro- 
posed dam,  about  1,000  feet  down  the  stream  from  the 
point  first  selected,  and  increasing  the  area  of  flowage 
nearly  23  acres.     The  dam  at  this    point  will  be  90  feet 
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perpendicular  height  from  the  bed  of  the  creek, with  the 
top  420  feet  above  tide  level  ,  the  banks  being  very  pre- 
ciptioLis,  the  top  line  will  be  but  505  feet  in  length. 

The  area  of  flowage  is  estimated  at  410  feet,  the  line 
on  which  the  contour  was  run,  and  amounts  to  110  acres, 
wliich,  with  20  feet  draw,  has  a  capacity  of  598,950,000 
imperial  gallons.  The  dam  can  easily  and  safely  be 
raised  30  feet  higher,  and  would  then  contain  approxim- 
ately, 3,000,000,000  gallons. 

This  would  act  as  an  equalizing  reservoir,  retaining; 
the  great  body  of  winter  floods  to  be  passed  through  the 
aqueduct  as  the  flow  of  water  subsides. 

The  water  of  this  creok  especially,  is  of  the  best 
quality,  drawing  its  supply  from  thirty  square  miles  of 
heavy  forest,  preventing  the  rapid  discharge  of  its  waters 
during  heavy  rains,  and  retarding  evaporation  in  summer. 
The  percentage  of  evaporation  along  the  whole  coast  is 
nouiinal,  owing  to  the  heavy  fogs  prevailing  during  the 
summer  months. 

The  following  estimates  are  presented  as  an  approxi- 
mation to  the  cost  of  the  entire  work  on  the  scale  now 
contemplated. 

No  estimates  are  made  for  clearing,  as  the  value  of  the 
wood  and  timber,  would  much  exceed  the  cost  of  re- 
moval. 

The  first  item,  land,  damages,  and  right 
of  way,  etc.,  including  the  great  reservoir, 
may  be  safely  set  down  at $  650,000  00 

Dam  at  Pescadero  with  over-fall  100  feet 
wide,  and  gates 9^^,<^00  00 

Five  dams  on  the  San  Gregoria  and  bran- 
ches, average  $10,000 50,000  00 

Twenty-two  miles  aqueduct,  average  $20 
per  foot; 2,223,200  00 

Dam  at  great  reservoir 300,000  00 


Thirteen  miles  of  wrought  iron  pipe  of 
50,000,000  gallons  capacity  laid  down  from 
great  reservoir  to  the  limits  of  this  county, 
at  a  suitable  place  for  a  large  dii^tributiiig 

reservoir 1,300,000  00 

Workmen's  buildings,  etc 20,000  00 

Engineering  and  Superintendence 100,000  00 

$4,738,200  00 
Ten  per  cent,  for  contingencies 473,820  00 

$5,212,020  00 

On  the  lltli  of  December,  the  survey  for  the  great 
reservoir  was  commenced  with  a  view  to  ascertain  its  ca- 
pacity, which  was  interrupted  by  storms  on  the  18th,  and 
we  have  been  unable  to  resume  work  since  that  time. 
Enough  has  been  done  to  form  some  judgment  as  to  its 
capacity  for  a  great  storage  reservoir,  not  alone  sufficient 
for  the  present  and  future  wants  of  San  Francisco,  but 
for  tlie  whole  country,  from  Redwood  City  to  the  north- 
ern extremity  of  this  peninsula. 

This  reservoir  would  hold  not  less  than  30,000,000,000 
gallons,  and  would  forever  remain  pure  and  sweet,  from 
the  constant  supply  of  not  less  than  10.000,000  gallons 
daily  in  the  driest  season,  but  from  its  great  depth 
would  purify  the  water,  as  it  would  have  a  depth  of  100 
feet  over  a  large  portion  of  the  area,  below  the  di'aw 
level. 

We  propose  when  the  weather  is  settled,  to  complete 
the  surveys  for  the  great  reservoir,  when  a  more  accu- 
rate estimate  of  cost  and  capacity  will  be  submitted. 

MILO  HOADLEY, 

Engineer  San  Francisco  Water  Company. 
Januaey  13th,  1872. 


ENGINEER'S  REPORT 


etail^d  m\vt^  of  i\\^  |)rmt  nim^t  ^t^trmi 


CANADA  RAYMUNDO. 


To  the  President  and  Directors  of  the 

San  Frayicisco  Water  Conij>a'ny  : 

In  my  report  of  the  13th  ult.,  I  proposed  to  continue 
the  further  survey  of  the  great  storag-e  reservoir  as  soon 
as  the  weather  would  permit.  Tliis  occurred  on  the 
16th  ult.,  or  tliree  days  after  the  date  of  said  report. 

From  that  date,  our  hibors  in  the  field  were  continued, 
with  slight  interruptions,  for  twenty-two  working  days, 
or  until  the  lOtli  inst.,  with  the  same  parties  mentioned 
in  my  former  report,  and  the  addition  of  two  axemen. 

The  survey,  and  accompanying  map,  show  the  area  of 
the  Crystal  Springs  valley,  on  the  level  of  three  hundred 
feet  above  high  tide,  with  streams,  roads,  fences,  prop- 
erty lines,  (where  the  same  woidd  be  ascertained),  lines 
of  existing  water-works,  buildings  and  other  improve" 
ments. 

Crystal  Springs  valley  includes,  in  its  general  bounda- 
ries, the  following  valleys  and  streams  :  The  Canada  San 
Andreas,  the  Canada  Raymundo,  and  its  branches,  and 
the  valley  of  San  Mateo  pro[)er,  all  uniting  below  the 
Crystal  Springs  Hotel,  to  form  the  main  San  Mateo 
creek. 

Our  survey  extended  from  the  dam  of  the  Spring  Val- 
ley Water  Compau}^,  or  San  Andreas  reservoir,  at  the 
northwest,  to  the  southeastern  extremity  of  the  Canada 
Raymundo,  or  over  nine  miles  from  northwest  to  south- 
east, with  the  San  Mateo  below  the  junction  nearly  one 
mile,  and  all  the  tributaries  on  either  side,  up  to  tiie  con- 
tour line,  or  elevation,  before  mentioned. 
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The  area  contained  witliin  the  contour  line,  is  seven- 
teen hundred  and  two  acres,  and,  with  a  draw  of  thirty 
feet,  would  contain  an  available  supply  of  thirteen  thou- 
sand nine  hundred  and  two  millions  imperial  gallons. 

The  dam  at  the  outlet  of  the  valley  would  require  to 
be  one  hundred  and  sixty  feet  in  height,  from  the  bed  of 
the  creek.and  would  contain,  approximately,  900,000  cubic 
yards  of  earth. 

I  submit  no  new  estimates  of  the  cost  of  construction, 
or  incidentals,  as  our  survey  has  disclosed  a  much  better 
location  for  a  dam  to  form  the  great  storage  reservoir, 
to-wit :  the  Canada  Raymundo  alone. 

While  the  whole  valley  contains  an  area  of  seventeen 
hundred  and  two  acres,  as  before  stated,  the  Canada  Ray- 
mundo is  thought  sufficient  for  the  present  or  future 
wants  of  our  Company,  and  the  requirements  of  this 
city. 

This  valley,  at  an  elevation  of  300  feet  above  tide,  con- 
tains an  area  of  nine  hundred  acres,  while,  with  a  fur- 
ther elevation  of  forty  feet,  or  340  feet  above  tide,  the 
area  Avould  be  largely  increased,  and  probably  more  than 
doubled.  But,  estimated  on  the  area  of  900  acres  only, 
■with  sixty  feet  draw,  it  would  contain  fourteen  thousand 
six  hundred  and  eighty-one  millions,  or  over  eighty  gal- 
lons each  per  day,  for  a  population  of  500,000  inhabi- 
tants, for  the  entire  year. 

From  the  limited  time  allowed,  the  extent  of  the  line 
surrounding  this  valley,  the  density  of  the  chapparal, 
and  the  setting  in  of  stoimy  Aveather,  the  area  of  a  part 
of  this  section  was  computed  from  triangulation. 

I  Avould  recommend  a  full  survey  of  this  Canada,  on  a 
level  or  contour  340  feet  above  tide,  through  the  Canada 
Diablo  via  Belmont,  for  the  purpose  of  ascertaining  its 
exact  area,  the  ownership  of  property  and  the  facility  of 
supplying  that  locality  with  water  ;    the  said  survey  to 


be  delineated  on  the  accompanying-  map,  which  is  pre- 
sented in  an  unfinished  form,  that  other  surveys  may  be 
attached. 

Tlie  advantiiges  to  be  derived  from  occupying  this 
phice  as  a  great  storage  reservoir  are  manifold  : 

First.  The  land  required  is  comparatively  of  a  poor 
or  worthless  character,  and  is  occupied  by  few  valuable 
improvements. 

Second.  Our  Company  would  be  able  to  hold  and 
control  the  entire  area  of  drainage  without  paying  ex- 
cessive land  damages. 

Third.  There  is  no  interference  in  any  manner  with 
the  rights  of  any  other  water  company,  which  the  occu- 
pation of  the  entire  valley  would  involve — to  A.  Hay- 
wards  enterprise  supplying  San  Mateo  and  the  pipes  of 
the  Spring  Valley  Water  Company,  which  would  be  sub- 
merged in  two  places  to  the  defjth  of  80  and  100  feet  re- 
spectively. 

Fourth.  It  would  obviate  the  necessity  of  purchasing 
the  most  valuable  land  and  improvements  in  the  valley, 
costing  hundreds  of  thousands  of  dollars. 

While  most  the  proprietors  are  willing  or  desirous  to 
sell,  all  are  impressed  with  the  belief  of  its  necessity  to 
our  Company,  and  each  one  thinks  his  own  piece  or  par- 
cel of  land  and  improvements  worth  fo*ir  times  as  much 
as  any  one  else  estimates  it. 

Fifth.  It  wt)uld  interfere  but  little  with  any  existing 
roads  or  turnpike  requiring  their  restoration  at  an  un- 
known expense,  as  the  proposed  location  the  Canada 
Ravmundo  would  require  the  construction  of  but  one 
common  road  about  three  miles,  at  moderate  cost. 

Sixth.  In  constructing  a  dam  at  the  outlet  ot  the  La- 
guna  Raymnndo  by  reducing  the  cost  $100,000  and  in- 
creased security  of  construction. 


The  only  item  in  whicli  the  expense  would  be  en- 
hanced, is  in  the  increased  length  of  conduit,  or  pipe, 
from  the  reservoir  to  the  city  by  about  four  miles. 

It  will  be  seen  from  the  before-named  propositions- 
and  the  statements  in  my  report  of  the  13th  ult.,  that 
with  the  reservoir  at  Pescadero  creek  having  a  surface 
elevation  of  420  feet,  and  a  draw  of  thirty  feet,  reducing 
the  low  water  level  to  390  feet,  with  the  reservoir  at  Ca- 
nada Raymundo,  at  an  elevation  of  340  feet,  there  would 
still  remain  fifty  feet  fall  between  them,  or  six  feet  more 
than  was  estimated  in  the  preliminary  survey  of  this  line 
in  1867-  With  sixty  feet  draw  on  the  storage  reservoir, 
reducing  it  to  the  level  of  280  feet  at  low  water,  which 
point  would,  in  all  probability,  never  be  reached,  it  would 
still  give  a  fall  of  thirty  feet  to  the  elevation  proposed 
for  the  distributing  reservoir  in  the  city,  viz  :  250  feet 
above  high  tide,  or  nearly  two  feet  per  mile  ;  and,  with 
an  iron  main  to  convey  the  water,  all  the  liesid  in  the 
storage  reservoir  would  be  added  to  the  fall,  or  a  head 
and  fall  of  ninety  feet,  with  both  reservoirs  full. 

While  this  descent  does  not  pretend  to  compare  with 
the  greater  fall  or  descent  in  pipes  to  supply  water  to 
the  city  from  more  distant  and  elevated  sources,  it  still 
is  amply  sufficient  for  the  purposes  required,  and  exceeds, 
some  6f  the  more  important  water-works  of  the  United 
^States. 

Croton  aqueduct,  nearly  forty  miles  in  length,  and 
with  a  cross  area  of  fifty-three  and  one-third  feet,  has  a 
descent  or  fall  of  less  than  forty-one  feet,  or  a  fraction 
over  one  foot  per  mile,  and  supplies  sixty  millions  impe- 
rial gallons  per  day. 

Brookly  aqueduct  has  a  fall  of  six  inches  per  mile, with 
an  open  canal,  from  which  the  water  is  raised  by  steam 
power  to  a  distributing  reservoir  on  the  heights,  in  the 
eastern  portion  of  the  city. 
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The  Corhitnate  has  a  fall  of  less  than  four  inches  per 
mile,  and  furnishes  a  daily  supply  of  10,000,000  gallons. 

It  may  not  be  out  of  place,  in  this  connection,  to  com- 
ment on  some  of  the  communications  on  the  subject  of 
water  which  have  appeared  in  the  public  prints  of  this 
city  since  the  opening  of  the  present  session  of  the 
Legislature,  viz  :  those  signed  "  Taxpayer,^^  which  cul- 
minated in  the  especial  interest  of  Clear  Lake,  and  the 
communications  of  CoL.  A.  W.  Von  Schmidt  on  the 
Lake  Tahoe  and  San  Francisco  project. 

Without  entering  into  a  detailed  review  of  all  these 
articles,  it  is  sufficient  to  call  attention  to  their  more 
important  arguments  and  deductions  : 

First.  As  to  the  question  of  evaporation  :  In  a  cli- 
mate where  the  temperature  hardly  rises  above  60°  with 
a  body  of  water  averaging  100  feet  in  depth,  with  the 
prevailing  summer  fogs,  especiall}"  in  the  proposed  loca- 
tion for  our  reservoir,  exceeding,  if  possible,  the  fogs  of 
this  city,  the  evaporation  is  nominal. 

As  a  general  rule,  evaporation  is  increased  by  altitude; 
the  greater  the  elevation,  the  greater  the  evaporation. 

Second.  The  whole  valley  of  the  Canada  Raymundo 
has  a  rock  bottom,  with  permanent  springs  from  every 
side  hill  surrounding  the  basin,  entirely  preventing  the 
wastage  of  water  by  percolation  or  absorption. 

Third.  With  a  constant  accession  of  not  less  than 
ten  millions  of  gallons  of  the  purest  water,  daily,  in  the 
driest  season  of  the  year,  with  the  extensive  area  of  this 
storage  reservoir,  and  its  great  depth,  the  entire  absence 
of  aquatic,  or  other  plants,  upon  and  within  its  margin^ 
there  need  be  no  hesitancy  in  guaranteeing  the  perfect 
purity  of  its  waters. 

With  an  abundant  supply  of  the  purest  water  in  the 
entire  coast  range,  sufficient  in  quantity  for  a  population 
of  one  million  inhabitants,  and  within  forty  miles  of  this 
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city  and  county,  and  less  than  one-fourth  the  distance  to 
Lake  Tahoe,  and  nearly  the  same  proportion  to  Clear 
Lake,  by  any  practicable  route  ;  with  entire  accessibilit}' 
to  all  parts  of  the  works, without  the  necessity  of  crossing 
deep  straits  or  broad  bays  ;  with  the  entire  line  on  ele- 
vated land,  thereby  lesseniniL!;  the  pressure  and  consequent 
cost  of  construction,  is  it  a  matter  of  surprise,  that  Pro- 
fessor George  Davidson,  in  his  report  of  March  31,  1869, 
and  again,  the  Committee  of  the  Board  of  Supervisors, 
in  their  report  of  December  last,  should  characterize  the 
project  of  bringing  water  from  such  distant  sources  as 
Clear  Lake  or  Lake  Tahoe  as  "  bordering  on  the  chi- 
merical ?" 

MILO  HOADLEY, 
Engineer  San  Francisco  Water  Company. 

February  23.  1872. 


